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1 Varemlsrlcestyrefsen 

2 1 MOV. 2003 

Surface-located Campjhobacler^unl polypepades Modtagst 
Field of the invention ' 

The present invention relates to cell-surface-located polypeptides of Campylobacter 
5 jejuni and to liagments and varlarta thereof. Furtljemiore. the invention relates to 
polynudeotldee encoding the polypeptides of the Invention, and to vectors and re- 
combinant vinisea or recombinant cells eacpresslng.these. The invention also relates 
to use of the polypeptides and of antibodies directed against these in passive and 
active Immunlsation/vacdnation and In diagnostic methods. Use of the polypeptides 
10 of the invention in methods Ibr the identification of compounds with anti- 
Campytobader Jejuni activity is also described. 

Background of ftie Imientlon 

Qcciirrence of CampvlcTtfffl^ infiacHons 
16" Campylobacter, a Gram-Negative microaerophinc bacterium, was fiist identified as a 
human pathogen In 1973. It has since become the most common bacterial cause of 
dlarrhoeai illness In the developed larortd. causing more disease than the more tradi- 
tionally recognised fbod-bome pathogens. Shigella species (spp). and Salmonella 
spp- combined. Of the different disease-causing Campylobactar strains. C. jejuni Is 
20 the most important being responsible tor 99% of cases of oampylobacteilosls. At a 
global level, suiveinanoe has Indicated a steady rise In the number of reported cases 
of campylobacleriosis since tWs organism vwas fliat recognised as a pathogen. In- 
deed, the Worid Health Organisation now recognises bacteria causing campylo- 
bact^osis to be the most important agents of enteritis In the vrorld. international 
25 public health offlclate estimate that C. jejuni alone causes 400 to 500 million cases 
of diarrhoea worldwide each year, and it is the number one food-borne pathogen In 
the U.S. Recent data for the year 2000 illustrate the signfficance of Campylobacter 
with respect. to other more publldsed causes of fOod borne Illness. Campylobacter 
accounts Ibr more cases, hospttalisallons and deaths than Salmonella or E. coll- 
30 mediated food-borne iUnesses. Amongst the data set. Campylobacter accounts fbr 
greater than 55% "of cases and 33% of hospltalisaeons. 

SvmptomB of CamDv)nbacter in fections 

Diarrhoea Is the most consistent and prominent manifestation of campyiobactartesfe. . 
35 it is'oflen bloody. Typical symptoms of C. jejuni infection also indude fever, nausea. 
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vomiting, abdominal pain, headache, and muscle pain. A majority of cases are mild 
and do not reqirire hospttallsaBon and may be self-limited. However, C. jejuni infec- 
tion can be severe and life-ihrealening. Death is more common when other diseases 
(e.g. cancer, liver disease, and immunodeficiency-related diseases) are present 

5 Children under the age of five and young adults aged, 15-29 are the age groups 
most frequently aflected. The incubation period (the time between exposure on on- 
set of the Urst s^ptom) is typteally two to five days, but onset may occur In as few 
as 2 days or ds long as 10 days after Ingestion. TTie Illness usually lasts no more 
than one vi/eek; however, sever© cases may persist for up to three weeks (CDC 

10 Guidelines for «»rfinnatton of food-borne disease outbreaks. MIVIWR, 1 996; 45:59). 

Lono-ferm consequences of Camovlobacter 

Campylobacter, infection can sometimes have long-tenn oonsedUences. Some pa- 
tients may develop a disease, called Guilfeun-BanB syndrome, that afftects the 
■ 15 nexvea of the body fbilowing campyiobaderiosis. Although rare, it Is the most com- 
mon cause of acute generalised paralysis in the Western world, it begins several 
weeks after the diairhoeal Illness in a small minqrity of Campylobacter patients. It 
occurs when a person's immune system generates antibodies against components 
of Campylobacter and these antibodies attack components of the body's nen/e c^ls 

20. because they are chemically similar to bacterial components.^ Quniain-Barr& syn- 
drome begins in the feel and spreads up theiwdy. Prickling sensaflons give way to 
weakness thai may lead to paralysis. It lasts for weeks to months and often reqidres 
Intensive care. Fun recovery ts common, however patiente may be left vrfth severe 
neurological damage. Approximately 15% of Gufflain-Ban« patients remain bedrid- 

25 den or wheelchair-bound after one year, it is estimated that approximately one In 
every 1000 (0.1%) reported campylobacterloals cases leads to Guillain-Bamfe syn- 
drome. As many as 40% of QuiHain-Ban^6 syndrome cases In the UK occur Ibllowing 
campylobacterlosis.^ , 

IWIlller Fistrer Syndrome is anolher. related neurological syndrome ttiat can 

30 foltow campyl6bacteno8is and is also caused by immunotogic mimicry.^ In Miller 
Fisher syndrome, the nerees of the head ate affected more than the nerves of the 
body. 

Another chronic condition that may be associated with Campylobacter in- 
fection Is an arthritis called Reitert syndrome: This Is a reactive arthritis that most 
35 commonly affects large weight-bearing Joint^ such as the knees and the lower back. 
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It i$ a compllcaflon that .is strongly associated with a particular genetic make-up; 
persons who have the human lymphoj^e antigen B27 (HLA-B27) are most suscep- 
tible. 

In addition, Campylobacter may also cause appendicitis or Infect the ab- 
5 . domlnal cavity (peritonitis), the heart (carcBfls). the central neivous systan (menlngir 
fis). the gaJIbladder (cholec^tiB) the urinary tract, and the blood stream. 
References: 

1 . Ang GN et al. (2UU1) irjfeCt lmmun.69(4):2462-2489. 

2. Rees et al. (1995) N Engl J Med 333:1374-1379. 

Treatment of campvtobgcterloste 

Patients with campylobaderiosis should drink plenty of fliAJs as. long as the diar- 
rhoea lasts In Older to maintain hydration. Antidlarrhoeal medications such as loper- 
amide m^ allay some symptoms. Campylobacter Is usually a selHimited illness, but 

1 5 When It Is idantifled, spedfic treatment with anfibiotics is Indicated, as treatment may 
shwten tfie course of the illness. In more severe cases of gastroenteritis, antibiotics 
are usuaBy begun before culture results are known. MacroUde antibiotics (erythro- 
mycin, clarithromycin, or azithrornydn) are the most effective agente for C. jejuni. 
FluoioqulnolonB antibiotics (dprofloxacln. levofloxadn. gatifloxacin, or moxifloxacin) 

20 can also be used. 

However, retistanoe of Campylobacter to antimicrobisa agents has be&n 
reported "m many countries and Is on the rise (PedUngton and Kaneene (2003) J. 
/ VeL Med. Sci. 65(2)Jiei-170). CWnolone-reslstanee Is on the rise in Europe, Asia 
and the US. The Increase of resistance is at least pariially related to the use of antl- 

25 biotics in poultiy feed (Smith et al. (1999) N Engl J Med 340:1525-1532. 

islovel sirateoles for the tteatment. pre vBniion and diaartosla of Campvlolaafftpr 

Because of the increase In Inddence and ttie ywidespread occurrence of re- 
sistance, thei© '» a eonslderable need for the development of new effective produds 

30 for the tr^itment and pnavanflon <rf Campylobacter hrfedions. On one hand, due to 
the occurrence of resistance, there is a need for novel anti-Campylobacter com- 
pounds. On the other hand, obseTvational and experimental studies have provided 
evidence of acquired immunity developing in humans, lending support to the- con- 
cept of vaocioe development Jn particular for risH groups (Scott and Tribble (2000) 

36 In: Campylobacter, 2"* ed. Ed. by Nachamkin and Blaser. American Sodely for Mi- 

i 
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crobtology. pp. 303-319). In addition, there is a need for novel rapid and reliable 
metiiods for diagnosis of pampylcbacter infections. 

These objectives can be accomplished through the Identification and use of 
suitable Campylobacter jejuni polypeptides that can function as targets, Le. targets 
S for the Immune system and/or for antibodies, targets for cytotoxic Inhibitors, or tar- 
gets for indicator moietfes in diagnosis. 

Summary of the invenHdit 

The present application relates to surface-lo.cated polypeptides of Campylobacter 
10 jejuni. \n the context of this application, a 'surface^ocatetf polypeptide is defined as 
. a polypeptide v*ich is at least partially (l-e. part of the polypeptide Chain andtor part 
of the population of polypeptide molebules) locallseij outside the outer nf>embrane of . 
a Campylobacter jejuni ceil. Thus, a surface-located polypeptide Is a poiypeptid© 
which s ftiny or partiallyl exposed to-the space outside the outer-membrane. Sur- 
15 faoe-located polypepHdes fOrthermore Include all polypeptides or polypeptide frag- 
ments that can be identified in fractians obtained by low-pH surface-protein extrac- 
tion as descrilied herein. 

Surface-located polypeptides are attractiye targets for antibacterial therapy 
and/or diagnosis of bacterial infection, since the exposure of such polypeptMes to 
20 the extracellular space means that compounds that Interact with these polypeptides 
<e.g. compounds used to prevent, treat or diagnose bac«erlal mfecHons) often do not 
need to enter or pass the outer membrane to be eftective. 

The determination of cell-eurface localisation of a Campylobacter jejuni 
polypeptide can at present only be done experimentally and not by blolnformatlcs. 
25 as no common sorting signals or motifs are known for ftls localisation. It is possible 
to predict with some degree of certain^ whether or not polypeptides enter the 
periplasm, but no general motif has been Identified fCr surface-locaiisatlon of poly- 
peptides, and therefore it Is not possible to predict ftom the sequence alone whether 
any given periplaamic (or non-periplasmic) polypeptide Will be transported to the 
surface. The number of cpnflrwad surface polypeptides Is relatively low in Campylo- 
bacter jejuni and includes mostly flagella structural proteins and a small number of 
non^gella related surface proteins, such as PEBl-4. 

The inventors have Identified 51 different polypeptides In ce«-«urface frao- 
tions of Campylobacter Wuni. The method that was employed identifies polypep- 
tides that are expressed at a relatively Wgh level. The comblnaaon of being surtSace- 
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exposed and being present in relatively high amounts makes these polypepUde 
highly suitabte as targets for antibodies and thus for use In passive or active immu- 
nisafion/vacclnation. Fifteen of the 51 surface-located polypeptides that were 
Identifled (SEQ ID NO:37-5l) have previously been described amongst more than 
S 36,000 other ioci as hits In homology searches using essential genes from other 
bacteria, see WO 02/077183. While WO 02/077183 is mostly directed towards 
inhibition of gene expression using anfisense constructs* WO 02/077183 also de- 
scribes ttie posslbllily.ot generating antibodies specltlc tor any of tne more than 
36,000 polypeptides and the possibility of generating an immune response using 

10 any of the more than 36,000 polypeptides. However, WO 02/077183 does not de- 
scribe an Identfflcatlon of the subcellular localisation of the identified polypeptides 
nor a determination of their expression levels. Thus, since most of the more than 
36,000 polypepfides will not be eurCaoe-exposed and/or not expressed at sufRdent 
levels, the large majoritytof the polypepiidK Identified In WO 02/077183 will not be 

15 suftable for generating a protective immune response in a host oiganism, because 
antibodies directed against them will not bind to an intact bacterial cell and/or be- 
cause too few binding ?ites win be present per cell. Thus, the teaching of WO 
Q2/0771 83 does not enable the skilled person to identify the minority of polypeptides 
amongst the more 36,000 that can be used to generate a protective immune re- 

20 sponse. 

The combination of being surfiacp-^xposed and being present In relatively 
high amounts also makes the 51 polypeptides identified by the Inventors highly suit- 
able as targets for diagnosis of campyiobacteriosis, allowing detection of intact cells 
with high sensitivity. In addition, the surfaoe-tocallsatSon of ttie 51 polypeptides 
25 malces them suitable as targets for inhibitors. Such inhibitors may be bactericidal or 
bacteristatic of prevent interac&on of Campylobacter jejuni vwth the host oiganlsm 
(virulence). 

DeRnitfons 

30 - Vaccine - to used to indicate a compo^on capable of inducing a protective im- 
mune response against a microotganiwi in a human being or animal. 
- Protective immune response - Is used to indicate an Immune response (hu- 
moral/antibody and/or cellular) Inducing memory In an organism, resulting In the 
infectious agent, herein Campylobacter jejuni, being met by a secondary rattier 

35 than a primary response, thus reducing Its Impact on the host organism. 



! 
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. Polypeptide - unless specified otherwise, the term 'polypeptide* when used 
herein can also refer to a variant or fragment Of a polypeptide. Preferred poly- 
peptides are antigenic pol^eptldes. 

- Fragment - is used to indicate a non-full length part of a polypeptide. Thus, a 
5 fragment is itself also a polypeptide. 

- Variant - a S/arianf of a given reference polypeptide refers to a polypeptide that 
displays a certain degree of sequence Identity to said reference polypeptide but 
is not idenfical to said reference polypeptide. 

- Antigen / antigenic / antigenicity / Immunogen / immunogenic / immunogenlclty - 
10 all refer to the capability of inducing an Immune response. 

- immunogenic camer - refers to a compound which directly or indirectly assists 
or strengthens an immune response. 

. Expression vector - refers to a, preferably recombinant, plasmW or phage or vi- 
ms to be used In producBon of a polypeptide from a polynucleotide sequence. 

15 An ^ression vector comprises an expression construct, comprising an assem- 

bly of (1) a geneBc element or elements having a regulatory role In gene expres- 
sion, fbr example, promoters or enhancers. (2) a stmctural or coding sequence 
which Is transcribed Into mRNA and translated into protein, and which Is opera- 
bly linked to the elements of (1); and (3) appropriate transcription Initiation and 

20 termination sequences. 

- Binding partner - of a poIypepCde refers to a molecule that can bind to said poly- 
peptide. Such bfridlng can be Indirect through another molecule, but is prefera- 
bly direct A binding partner can be any type of molecule, such as e.g. small hy- 
drophobic moIecu!esiore.g. a cellular or extracellular macromolecule, such as a 

26 protein, a cartjohydrate or a nudeic acid. Preferred types of binding partners In- 

clude antibodies, ligands or inhibitors. 

- Plurality - the temi ^plurailt/ Indicates more than one, preferably more than 1 0. 

- Indicator moiety - the temn 'indicator molet/ covers a molecule or a complex of 
molecules that is capable of specifically binding a given polypeptide and/or cell. 

30 and capable of generating a detectable signd. Preferably, the indicator moiety 

•is an antibody or includes an antibody molecule. Thus, a preferred Indicator 
moiety Is an antibody coupled to or In complex with a detectable substance. 
. Host-derived molecule or host molecule - refers to a molecule which Is nomrially 
fbund In a host organism that can be Infected with C. Jejuni. A host-derived 
35 molecule Is preferably a host polypeptide, preferably a human polypeptide. 
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- Anfibody - the term 'antibodies' wtien used herein is intended to cover antibodies 
as well as functional equivalents thereof. Thus, this includes polyclonal antibod- 
ies, monoclonal antibodies (mAbs), humanised, human or chimeric antibodies, 
single-chain antibodies, and also binding fragments of antibodies, such as Fab 

5 fragments. F(ab*)2 fragments, fragments produced by a Fab expression library, 

anti-idiotypto antibodies, hybrids comprising antibody fragments, and epitope- . 
binding fragments of any of the fliese. The temi also Includes multivalent, mul- 
iispeciflc, such as btepedfic antibodies and mixtures of monoclonal antibodies. 
• Dissociation constant, Kd, Is a measure to describe the strength of binding (or 

10 affinity or avidity) between macromolecutes, for example an antibody and its an- 

tigen- The smaller Kd ttie stronger binding. 

- Isolated - used in connection with polypeptides and polynucleotides disclosed 
herein 'isolated' refers to these having been Identified and separated and/or re-, 
covered from a oomponent of their natural, typically cellular, environment Con- . 

15 tamlnant components of the natural environment are materials Uial wouid typi- 

cally interiere with diagnostic or therapeutic uses for the polypeptide, and may 
Include enzymes, hormones, and otiier protelnaceous or non-proteinaceous sol- 
utes. Polypeptides and polynucleotides of the invention are preferably Isolated, 
and vaccines ahd other compositions of tiie invention preferably comprise iso- 

20 lated polypeptides and/or Isolated polynucleotides. 

Detailed description 
Figures 

26 Figure 1 and 2 show Western blot analyses using purified recombinant protein and 
dilutions of serum samples of Immunised animals. 

Vaccines and mefthods of vacclnatian of the invenHon 

The goal of vaccination or active immunisation Is to pnDvide protective immuni^ by 
30 inducing a memory response to an Infectious mioroorganlsm using an antigenic or 
Immunogenic composition. Thus, a vacdne is a composition capable of Inducing a 
protective Immune response against a microoiganism In a human being or animal. 
. Such an Immune response can be a cellular response and/or a humoral response, 
e.g- a specific T cell response or an antibody response. 

35 



21/11 2003 18: OS FAX 333203S4 HOIBERG A/S PVS 1^011 Q/Q 

P814 OKOO 

8 

In a first main aspect, the present Invention relates to a (recombinant) vaccine 
comprising a pharmaceutioally^cceptable carrier and any one or more of the 
foltowing: 

- a polypeptide comprising a sequence having at least 95% sequence Identic 
5 to any of the sequences selected from the group of suifaoe-located 

Campylobacter jejuni polypeptides of SEQ ID NO:l-5l. such as any of the 
sequences of SEQ ID NO:1-36 or any of the seqiiiences of SEQ ID NO:37- 
51; or comprising antigenic firagment of any of said sequences. 

- a po^udeoiide comprising a sequeiice encoding said polypeptide, 

10 - an eotpiesslon vector comprielr^ a sequence encoding said polypepiid©, 

or 

- a- recombinant virus or recombinant cell comprising said polynucleotide or 
said expression .vector. 

1 5 in other words, the phrase: 

•a polypeptide qomprislng a sequence having at least 9S% sequence identity to any 
of the sequences selected ftom the group of surface-located Campylobacter J^unt 
polypeptides of SEQ ID NO: 1 -51 . such as any c(f the sequences of SEQ ID NO:1-36 
or any of the sequences of SEQ ID NO:37-51' 

20 is directed to: 

•a polypeptide comprising any of the sequences selected from the group of surface- 
located Campylobacter Jejuni polypeptides of SEQ ID NO:1-51, such as any of the 
sequences of SEQ ID NO:1-36 or aiy of the sequences of SEQ ID NO:37-51 or a 
polypeptide comprising a variant of any of said sequences, wherein the variant has 

25 at least 95% sequence identity to said sequence.' 

The vaccine may only comprise one polypeptide selected from the group of SEQ ID 
N0:1-S1 or a fragment or variant thereof. However, in other embodiments, the vac- 
cine comprises mote than on© polypeptide of the group of SEQ ID N0:1-S1 and/or 
30 more than one ftegmant of a polypeptide selected from the group of SEQ ID NO:1- 
51. Thus, the vacdne according to the invention may comprise more than one, such 
as 2, fbr example 3. such as 4. for example 6, such as 6. for example 7. such as 8, 
for example 9. Such as 10. such as a number of .polypeptides and/or Iragmente in 
the range of from 6 to 10. or more than 10. such as for example in the range of from . 



1 
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10 to 20, different polypeptide selected from the group of SEQ ID NO:1-51 or frag- 
ments thereof. * * I 

* Similarly, the vaccine may only comprise one polynucleotide, one expres- 
sion vector or one recombinant virus or recombinant cell of the invention. However, 

5 In other embodiments, the vaccine comprises more than one polynucleotide, one 
expression vector or one recombinant vims or recombinant cell of the Invention. 
Thus, the vaccine according to the Invention may comprise more than one. such as 
Z for example 3, sudi as 4, for example 5, such as 6. for example 7. such as 8, for 
example 9, such as 10. of more than 10, such as for example In the range of from 

10 10 to 20, different polynucleotides, expression vectors or recombinant viruses or 
recombinant cells of the invention as descrlbed'herein. 

Furthennore, In some embodiments, a recombinant cell of the Invention 
may express more than one polypeptide of the group of SEQ ID NO:1-51 and/or 
more than one fragment pf a polypeptide selected from the group of SEQ ID NO:1- 

15. 51. Thus, the wicclne according to the Invention may comprise a recombinant cell 
comprising more than one. such as 2, for example 3, such as 4, for example 5. such 
as 6. for example 7, such as 8. fbr example 9. such as 10, such as a number of 
polypeptides and/or fragments in the range of from 5 to 10, or more than 1 0, such as 
for example in the range of from 10 to 20, different polypepfides selected from the 

20 group of SEQ ID NO:1-51 orfragments thereof- 

Vaccines comnriBlno ftilHpngth DolvDeD tldes and/or tteaments and/or variants 
In preferred embodiments, the Invention relates to a vaccine for prevention of Infec- 
tion with and/or development of disease from Campylobacter jejuni comprising any 

25 of the polypeptides of SEQ ID Nai-51, such as any of SEQ ID NO:1-36 or any of 
SEQ ID NO:37-51, or a fragment or variant thereof. Preferred fragments and vari- 
ants are those described'in the sections herein that relate to fragments and variants. 

Accordinglyp in these embodiments, the antigenicity or immunogenlolftf Is 
provided by direct administration of a polypepUde normally located on the surface of 

30 a Campylobacter jejuni cjeU- In one parBcular embodiment, the polypeptides are se- 
lected BO that a vaccine comprises multiple polypeptides capable of associating with 
dlfferwit MHC molecules, such as different MHC dass I molecules. Preferably, a 
vaccine comprises polypeptides and/or fragments capable of associating with the 
. most ft^uently occurring IVJHC class I molecules. In one particular embodiment of 

35 ■ the invention, the vacdne comprises on© or more polypeptides and/or fragments 
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capable of associating to an MHC class I molecule and one or more polypeptides 
and/or fragments capable of associating with an MHC dass II molecufe* Hence, a 
vaccine is in some embodiments capable of raising a specific cytotoxic T-cells re^ 
sponse and/or a specific helper T-cell response. Assodation to MHC molecules can 
5 e.g. be determined as described by Andersen et al. (1999) Tissue Antigens 54: IBS; 
or by Tan et ai. (1997) J. Immunol* Methods 209:25* 

Adjuvants and Immunogenic carriers 

Preferably/ vaccines of the present Inyenton comprise a pharmaceutfcally- 

10 acceptable carrier as described herein in the section 'Compositions of the invention'. 

The vaccine can further comprise an adjuvant Adjuvants are substances 
whose admixture into the vaccine compo^on incases or oihenMse modifies the 
Immune response to a polypeptide. Adjuvants could fbr example be any of: 
AIK(S04)2, AINa(S04)2. AINH* (SO4). sIKca, alUm, AI(OH)3, Ca^ {PO^ kaolin, car- 

15 bon, aluminium hydroxide, aluminium phosphate, muramyl dIpeptkJes, N-acetyl- 
munamyl-L-lhreonyl-D-isoglutamine (thr-DMP), N-acetyl-nomuramyl-L-alanyl-D-lso- 
glutamlne (CGP 11687, also refenred to as nor-MDP), Nnacetylmuramyul-L-alanyl-D- 
lsoglutaminyl-L-alanine-2-(r2'-^lpalmitoyI-sn-glycero-3-hydroxphosphoryloxy> 
ethylamine (CGP 19835A, also referred to as WTTP-PE), RlBi (MPL+TDM+CWS) in 

20 a 2% squalerte/Tween-60.RTM. emulsion, ttpopolysaccharides and derivatives, in- 
cluding llpM A, Freund's Complete Adjuvant (FCA), Freund's Incomplete Adjuvants, 
Merck Adjuvant 65, polynucleotides (fbr example, poly IC and poly AU acids), vwax D 
from MycobacDerium, tuberculosis, substanoes found In Corynebacterium parvum, 
Bordetella pertussis, and members of the genus Brucella, liposomes or other lipid 

26 emulsions, Titermax, ISCOMS, Quil A, ALUN (see US 58767 and 5»564.372), Lipid 
A derivatives, choleratoxin derivatives. HSP derivatives, LPS derivatives, synthetic 
peptide matrixes or GMDP. Interteukin 1, InterteuWn 2, Montanide ISA-51 and QS- 
21 . Preferred adjuvants to be used with the invention Include Montanide lSA-51 and 
QS-21. MontsHTiide ISA-SI (Seppic. Inc.) Is a mineral oti-based adjuvant analogous to 

30 Incomplete Freund's adjuvant, which must be administered as an emulsion. QS-21 
(Antlgenics; Aquila Blophamiaoeutlcals, Framingham, MA) is a highly purified, water- 
soluble saponin that handles as an aqueous solution. 

Desirable functionalities of adjuvants capable of being used in accordance 
with the present invention are listed in the below table. 

35 
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Source: John C. Cox and Alan R. Coulter Vaccine 1997 F6b;1S(3):248-56 

A vaccine composifion a|»)rding to ih© present Invention may comprise more than 

•5 one different ac^uvant It Is also contemplated that the Campylobacter polypeptide of 
the invention, or one or more fragments thereof, and the adjuvant can be adminls- 
tared sepanateiy in any appropriate sequence. 

Frequently, the adjuvant of choice Is Freund's complete or Incomplete adju- 
vant, or kilted B. pertussis organisms, usod e.g. In combination with alum precipi- 

10 tated antigen, A general discussion of adjuvants Is provided in Godfng, Monoclonal 
Antibodies: Principles & Practice (2nd edition; 19B8) at pages 61-63. Goding notes, 
hoMvever. that \ftrtien the antigen of Interest Is of low molecular weight or to poorly 
bnmunogenlo. coupling to an immunogenic carter Is recommended (see below). 
Various saponin extracts* and cytokines have also been suggested to be useAil as 

15 adjuvants in immunogenic compositions. Recently, It has been proposed to use . 
granulocytG-macrophage colony stimulating factor (QM-CSF), a well known cyto- 
kine, as an adjuvant (Wq 97/28816). 

In addition, a vaccine of the invention can comprise an Immunogente carrier 
such as a scaffold structure, for example a protein or a polysaccharide, to which ttie 

20 Campylobacter polypeptide or the fnagmerA thereof Is capable of being associated. 
A Campylobacter polypeptide, or the fragment thereof, present in the vdcclne 
composition can be assorted with an Immunogenic caller such as e.g. a protein. 
The association of the polypeptide to a carter protein may be covalent or non- 
covaient. An immunogenic carter protein may be present independently of an 

25 adjuvant. The function of a carter protein can for example be to Increase the 
molecular weight of In particular fragments In order to increase their acBvRy or 
Immunogenicity. to confer stability, to Increase the biological acflvlty, or to increase 
. serum half-IBe* Furthennore, an immunogente carter protein may aid presenting the 
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Campytobacter polypeptide or the fragments thereof to T-cells. A carrier protein 
could be, but Is not limited to, keyhole limpet hemocyanln, serum proteins such a$ 
transferrin, bovine $erum albumin, human serum albumin, thyroglobulin or 
ovalbumin. Immunoglobulins, or hormones, such as insulin. Tetanus toxoid and/or 
5 diptheria toxoid are also suitable carriers in one embodiment of the invention. 
Alternatively or additionally, dextrans, for example sepharose may be added. In yet 
another embodiment, an antlgen-presentlng ceil such as e.g. a dendrfSc cell capable 
of presentlr^ the polypeptide or a tragment fiiereof to a T-oell may t>e added to 
obtain the same effect as a canler protein* 

10 

Methods for the preparation of vaccines have e.g. been described in US 5,470,958 
and references therein. An effective amount of the polypeptide component of a vac- 
cine of the invention. If injected, will typically be In the range of from about 0.1 to 
about 1000 jxg, such as e,g. from about 1 to about 900 1x9, for example from about S 
15 to about 500 (ig, for a human subject, and^ generally in the range of from about 0.01 
to 10.0 |xg/Kig body weight of a subject animal. The above4ndIcated ranges are 
merely indicative and should not be Interpreted as limiting the present Invention. 

An effective amount of an antigenic polypeptide of the invention may be an 
amount capable of Alerting a d^ectable humoral immune response in the absenoe 

20 of an immunomodulatory For many immunogens« this is in the range Of about S-100 
PS for a human subject The appropriate amount of Immunogen to be used is de- 
pendent on the immunoloblcal response ft Is desired to elicit Furthennore, the exact 
effective amount necessary will vary from subject to subject, depending on the spe- 
cies, age and general condition of the subject, the severity of the condition being 

25 treated, the mode of administration, etc. It is ttierefore not always possible to specify 
an exact effective amount However, the appropriate effective amount may be de- 
tenttfned tjy one of ordinary skill bi the art using only routine experimentation or prior 
knowledge in the art 



30 DNA vaccines and vaccines comprising recombinant viruass or reco mbinant ceBs 

DlMA or RIvlA vaccines pertain to the Introduction of e.g. an antigenic polypeptide 
determinant info a patient 'by overexpressing in Ihe cells of the patient a polynucleo- 
tide construct which includes expression control sequences operably linked to^ a 
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sequence encoding the polypeptide of interest, herein a polypeptide of any of SEQ 
ID NO:1-51 or a variant or fragment thereof. As such fragments may not contain a 
methionine start codon. such a codon Is optionally included as part of the expression 
control sequences. The pqlynucleotid© construct may be a non-replicatlng and linear 
6 polynucleotide, a circular expression vector, or an aufonomously repllcatihg plasmid 
or viral expression vector. The construct may become integrated Into the host ge- • 
nome. Any expression vector that can fransfect a mammalian cell may be used In 
the methods of immunising an Individual aocofding to the present Invention. Meth- 
ods for constructing expression vectors are well l<nown In the art (see, o.g.t Mo- 
10 lecular Cloning; A Laboratory Manual, Sambroolc et al„ eds.. Cold Spring Harbor 
Laboratory, 2nd Edition. Cold Spring Harbor. N,Y., 1989). Prefen-ed are vaccines 
comprising a plurality of genes expressing multiple polypeptides selected from SEQ 
ID NO:1-51 and/or multiple fragments of the Invention, thereby penmMlng simultane- 
ous vaccination against a variety of preselected targets. 
15 Vacdnes can also be prepared by incorporating a polynucleofide encoding 

a specffic antigenic polypeptide of Intewwl into a living but hamiiess vector, such as 
a virus or a cell, such as an attenuated or reduced-virulence E. coll or Salmonella 
cell. The harmless recombinant virus or recombinant cell Is Injected into the In- 
tended recipient Such a recombinant cell may be dead or aliva If alive, the recom- 
20 binant oisaniSm may replicate In the host while producing and presenting the anb- 
genie polypeptide to the host's immune system. It is contemplated that this type of 
. vaccine will be more effective than the non-repllcative type of vaccine. For such a 
vaccine to be successful, the vector organism must be viable, and either be naturally 
non-A^rulent or have an attenuated or reduced-virui^ce phenotype. 
25 Strategies for vacdnaHon using attenuated bacteria and suitable bacterial 

strains for use therein have been described In e.g, MaWno et al. (2001) MIcrob. 
Pathog. 31:1-8; Gentschev et al. (2002) Int. J. Med. Microbiol. 291:577-582; Turner 
et al- (2001) Infect Immua 69:4969-4979; WO99/49026; and WO03/022307. 

Further e)^mples of vectors that can be applied are vectors comprising 
30 e-g.. retroviruses, as disclosed In WO 90/07936. WO 91/02805. WO 93/25234, WO 
93/25698, and WO 94/03622, adenoviais, as disclosed by Berkner, Biotechniques 
6:616-627, 1988; Li et al.. Hum. Gene Then 4:403^9, 1993: Vincent et al., Nat, 
Genet 6:130-134, 1993; and Kolls.el al., Proa Natl. Acad. Sd. USA 91:215-219, 
1994). pox vhus. as dtedosed by U.S. 4,769,330; U.S. Pel. No. 5.017,487; and WO 
35 89/01973, naked DNA as disclosed WO 90/1 1092. a polynucleotide molecule com- 
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plexed to a pdycationic molecule as disclosed In WO 93/03709. and polynucleotides 
associated wnth liposomes as disclosed by Wang et aL. Proc. Natl. Acad. Scl. USA 
84:7851; 1987. In certain embodlnnents, the DMA inay be linked to killed or 
inactivated adenovims as disclosed by GurieJ et al.. Hum. Gene Ther. 3:147-154, 
1992; cotton et al.. Proc NaO. Acad. Scl. USA 89:6094, 1992. Other suitable com- 
positions Include DNA-Ilgands as disclosed by Wu et al., J. Btol. Ctiem. 284:16985- 
16987, 1989), and lipld43NA combinations as disclosed by Feigner et al.. Proc. Naa. 
Acad. Scl. USA 84:7413-7417, 1989). In addlHon, the efficient^ of naked DMA up- 
take Into cells may be increased by coating the DMA onto biodegradable latex 



10 

Vaodne vectofsl preferably comprise a suitable promoter which is operably 
linked to the polynucleotide sequence encoding the Immunogenic polypeptide. Any 
promoter that can direct a high level of transcription initiation In the target cells may 
be used In the invention. Non-tissue specific promoters, such as the cytomegalo^ 
16 rus (DeBemarxll et al.. Proc Natl Acad Sci USA 60:9257-9261 [1991]. and refer- 
ences therein), mouse metdlothtonine I (Hammer et al., J McA AppI Gen 1:273-288 
[19821). HSV thymidine Wnase (McKnight. CeH 31:355-365 [19K2]), and SV40 early 
(Benolat et al.. Nature 290:304-310 [198.11) promoters may thus also be used. 

20 Methods of v aedna«on 

In a further main aspect, the present Invention relates to the use of any one or more 

- a polypeptide which comprises any of the sequences of SEQ ID NO:1-5l, 
such as any of SEQ ID NO:1-36 or any of SEQ ID NO:37-S1: or comprises a 

25 fragment or variant of any of said sequences, 

- a polynudeotlde comprising a sequence encoding said polypeptide, 

- an expresskxi vector compri^g a sequence encoding said polypeptide. 

- a recombinant >nrus or recombinant cell comprising said polynudeoBd© or 
said expression vector, 

30 or 

- a composition as defined herein, 

for the preparation of a medicament for tiie immunisation of an animal or human 
being against Campylobacter i^ni iiifeolJons. 



I 
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Similarly, the Invention relates to a method for the Immunisation of an animal or 
human being against a Campylobacter jejuni Infections compdsing the step of 
administering any one or more of 

- a polypeptide which comprises any of the sequences of SEQ ID NO:1-51. 
5 such as any of SEQ ID NO:l-36 or any of SEQ ID NO:37-51; or comprises a 

fragment or variant of any of said sequences, 
. a polynucleotide comprising a sequence encoding said polypeptide. 

- an expression vector comprising a sequence encoding said polypeptidep 

• • a recombinant virus or recombinant cell comprising said pcrtynucleoHde or 
1 0 said expression vector 

or j 

- a composition as defined herein. 

The animal may be any 'bird or mammal, e.g. a chicken, duck, turicey. cow or pfg. 

15 Particular target populations of human beings may be Individuals from at-risk 
populations, such as thelpoputeOon of children up to 4 years old. the population of . 
pef^ons In industrialised nations or the population of natv© or semHmmune 
travellers to the developing worid. 

IWodes of administration of the composifion according to the invention In- 

20 dude, but are not limited to systemic administration, such as intoBvenous or subcu- 
taneous administration, intrademial administration. Intramuscular adminlstraflon. 
Intranasal administration, oral administration, and generally any fbmi of mucosal 
administration* 



25 The immunogenic effect acconJing to the present Invention can e.g. be measured by 
ass£V of antibodies In seaim samples e.g. by a RIA. Furtherniore, the effect can be 
determlned'ln vivo, by measuring e.g. an increased T cell responsiveness to T cell 
dependent antigenic polypeptides, >A*ierein said increased responsiveness Is char- 
acteristic of an enhancement of a normal Immune response to such antigenic poly- 

30 peptides. An immunostimulating effect may also be measured as an enhanced T cell 
production, of. in particular, lL-2, IL-3. IFN-y and/or Givi-CSF. Polypeptides or frag- 
ments thereof having a potenUal for eiicifing an enhanced Immune response may 
thus be readily iderttffied by screening for enhanced IL-2. IL-3. IFN^r or GM-CSF 
production by T cells, as d^bed e.g, in US 07/779.499. Incorporated herein by 

35 reference. Young et al. (2000) In: Campylobacter. ed. Ed. by Nachamkin and 
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Blaser. American Society for Microbiology, pp. 287-301 also describe a series of 
suitable animal models whlcii can be of us© in the evaluation of tlie efficacy of 
therapeutic and preventive strategies and compositions. A number of aspects re- 
lated to vaccination against Campylobacter, Incfuding potential target populations, 
5 animal models and vaccination strategies have been described by Scott and Tribble 
{2000) In: Campylobacler, 2^ ed. Ed. by NachamWn and Blaser. American Society 

for Microbiology, pp. 303-319). 

The herein described polynucleotides and expression vectora can be Inlro- 
duced into target cells in vivo or in vitro by any standard method: e,g.. as nalced 
10 DNA (Donnelly et al., Annu Rev Immunol 16:617-648 [1997]). incorporated Into IS- 
COMS, liposomes, or erythrocyte ghosts, or by biolistic transfer, calcium precipita- 
tion, or electroporatlon. Alternatively, one can employ a virai-based vector as a 
means tor Introducing the polynudeofid© encoding flie polyp^tide of intMBSt Into 
•the cells of the ariimal or. human being. Prefered viral vectors Include ttios© derived 
15 from lepllcafion-defecflvi hepatitis viruses {e.g.. HBV and HCV). retroviruses (see. 
e-g.. W088W)7m: and Rosenberg et al.. M Eng J Med 323 (9):570-578 [1990]), 
adenovirus (see. e.g., Morsey et al., J Cell Biochem. Supp. 17E [1993]), adeno- 
assoclated virus (Kotin et al.. Proc Natl Acad Scl USA 87:2211-2215 [1990]). repli- 
cation defective herpes simplex vimses (HSV; Lu et al., Abstract, page 66, Abstracts 
20 of the Meeting on Gene Therapy, Sep. 22-26. 1992. Cold Spring Harbor Laboratory, 
Cold Spring Harijor. N.Y.), canary pox virus, and any modlffed versions of these 
vectors. Cdls transfeded In vlfro can be cultured and cloned, ff desired. jMlor to in- 
troduction into the patient 

In addition to direct in vivo procedures, ex vivo procedures may be used In 
25 which cells are ismoved from an animal, modified, and placed Into the same or an- 
oHier animal, it will be evident titat one can utifiae any of the compositions noted 
• above for introduction of an antigenic polyp^tides or polynucleotides encoding such 
according to tiie Invention into tissue cells In an ex vivo context. Protocols for >riral, 
physical and chemical metiiods of uptake are well knovwi in tiie art Thus, as an al- 
30 temative to adminlsb«tion of a polypeptide of Vn» Invention or a vector capable of 
expressing such a polypeptide dbecUy to the patient, one can remove helper T cells 
from ttie patient; stimulate tttose T cells ex vivo using flie same antigenfc polypep- 
tide or vector: and Introduce ttie stimulated helper T cells Into ttie same patient 



35 
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Antibodies and methods for rating antibodies of tlie Invention 
In a further main aspect, the invention relates to antibodies capable of specifically 
(recognising and) binding any of the polypeptides of SEQ ID NO:1-36 and/or a 
fragment and/or a variant thereof, such as the polypeptide of SEQ ID N0:1 and/or a 
5 fragment and/or a variant thereof, for example the polypeptide of SEQ ID Na2 
and/or a liagment and/or a variant therecrf, audi as the polypeptide of SEQ ID NO:3 
and/or a fragment and/or. a variant thereof, for example the polypeptide of SEQ ID 
IMO:4 and/or a fragment and/or a variant thereof, such as the polypeptide of SEQ id 
r«iO:5 and/or a fragment and/or a variant thereof, for e^campte the polypeptide of 
10 SEQ ID NO:6 and/or a frigment and/or a variant thereof, such as the polypeptide of 
SEQ ID NO:7 and/or a fragment and/or a variant thereof, for exampte the polypep- 
tide of SEQ ID NO;8 and/or a fragment and/or a variant thereof, such aa the poly- 
peptide of SEQ ID NO:9 andftM- a fiagmait and/or a variant thereof, for e^mple the 
potypepGde of SEQ ID NO.IO and/or a fira^rnent wid/or a variant thereof, such aa 
IS ' the polypepQde of SEQ ID NO:11 and/or a fragment and/or a variant thereof, for 
example the polypeptide of SEQ ID NO:12 and/or a fragment and/or a variant 
theiBOf. such as the polypepttde of SEQ ID NO:13 and/or a fragment and/or a vari- 
ant thereof, for example the polypeptide of SEQ ID NO:14 and/or a fragment and/or 
a variant thereof, such as the polypeptide of SEQ ID NO:15 and/or a fragment 
20 and/or a variant thereof, for example the polypeptide of SEQ ID IMO:16 and/or a 
fragment and/or a variant thensof, such as the polyp^da of SEQ ID NO:17 and/or 
a fragment and/or a variant thereor. for example the polypepOde of SEQ ID NO:18 
and/or a fr^^ment and/or a variant thereof, audi as the polypeptide of SEQ ID 
NO:19 and/or a fragment and/or a variant thereof, for example the polypeptide of 
25 SEQ ID NO:20 and/or a ^gment and/or a variant thereof, such as the polj^ptlde 
of SEQ ID NO:21 and/or a fragment and/or a variant thereof, for example the poly- 
peptide of SEQ ID NO:22 and/or a fragment and/or a variant thereof, sudi as the 
polypepUde of SEQ ID NO:23 and/or a fragment and/or a variant thereof, fbr exam- 
ple the polypepHde of SEQ ID NO:24 and/6r a fkagmenf and/or a variant thereof, 
30 such as the polypepfide of SEQ ID NO:25 and/or a fragment and/or a variant 
thereof, frjr example the polypepfide of SEQ ID NO:26 and/or a fragment and/or a 
variant thereof, such as the polypeptide of SEQ ID NO:27 and/or a fragment and/or 
a variant thereof, for example the polypeptide of SEQ ID NO:28 and/or a fragment 
and/or a variant thereof, such as the polypeptide of SEQ ID N0:29 and/or a frag- 
35 ment and/or a variant thereof, for example the polypeptide of SEQ ID NO:30 and/or 

I 
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a fiagment and/or a variant thereof, such as the polypeptide of SEQ ID NO:31 
and/or a fragment and/o( a variant thereof, for example the polypeptide of SEQ ID 
NO:32 and/or a fitagment and/or a variant thereof, such as the polypeptide of SEQ 
ID NO:33 and/or a fragment and/or a variant thereof, fbr example the polypeptide of 

5 SEQ ID NO:34 and/or a Ifragment and/or a variant thereof, sudi as the polypeptide 
of SEQ ID NO:35 and/or a fragment and/or a variant thereof, for example the pojy- 
peptlde dl SEQ ID NO:38 and/br a ftagment and/or a variant thereof. 

In prefenred embodiments, the antibodies of the Invention are capable tit 
Bpeidflcally of binding ail Intact Campylobacter Jejuni cell, i.e. capable of binding a 

10 living or a dead C^pylobacter cell which has maintained its staichjral Integrity, 
preferably a ceU that has maintained the integrity of *e outer membrane (l.e. 
wherein the outer membrane is not pemneabilised). Binding of antibodies to Intact 
cells can e,g. be determined by flow Q^metry as described In Rioux et al.(2001) 
infect Immun. 69:5162-6165 or as described in Singh et aL (2003) Infect. Immun. 

15 71:3937-394«. 

in another m^ aspect, the inven8on relates to an antibody capable of 
spedflcally (recognising and) binding an intact Campylobacter jejuni cell and capa- 
ble of specffically binding any of the polypeptides of SEQ ID Na37-51 and/or a 
fragment and/or a variant thereof, sudi as the polypeptide of SEQ ID NO:37 and/or 

20 a fragment and/or a variant thereof, for example ttie polypeptide of SEQ ID NO:38 
and/or a fragment and/Or a variant tiiereof, such as tt»e polypeptide Of ^Q ID 
NO:3d aid/or a firagment and/or a variant thereof, for exampte the pcdypeptide of 
SEQ ID NO:40 and/or a'fregment and/or a variant th^of, such as Oie polypeptide 
of SEQ ID NO:41 and/or a fiagment and/or a variant tinereof. for example the poly- 

25 peptide of SEQ ID NO:42 andtor a fragment and/or a variant thereof, such as the 
polypeptide of SEQ ID NO:43 and/or a fragment and/br a variant thereof, for exam- 
ple the po^eptide of SEQ ID N0:44 and/or a fragment and/or a variant thereof, 
such as the polypeptide of SEQ ID NO:45 and/or a Itagment andfor a variant 
thereof, Itor example ttie polypeptide of SEQ ID NO:46 and/or a fragment and/or a 

30 variant thereof, such as the polypeptide of SEQ ID NO:47 and/or a fragment and/or 
a variant thereof, for example the polypeptide of SEQ ID NO:48 and/or a fragment 
and/or a variant tiiereof, such as the polypeptide of SEQ ID NO:49 and/or a frag- 
ment and/or a variant tiiereof, (or example the polypeptide of SEQ ID NO:50 and/or 
a fragment and/or a variant thereof, such as the polypeptide of SEQ ID NO:51 

35 and/or a fragment and/or a variant tiieraof. 



i 
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Preferred antibodies btb ones that specificaliy bind with a dissociation dbn- 
stent or Kd less iJian* 5 X lO'^M, such as less than IQ-^M, e.g. less than 5 X lO'^IVl, 
such as less than e.g. less than 5 X lO'^IW, such as less then 10*^M, e.g. less 
than 5 X IQ-^M. such as less than lO^^M, e.g. less than 5 X lO'^^'M, such as less 

5 than lO'^^M, e.g. less than 5 X such as less than lO'^'^M, e.g. less than 5 X 

lO-^^M, such as less than 10-'^M, e.g. less than 5 X 10'^^, such as less than 10' 
^^M. e.g. less than 5 X lO'^^M. such as less than 1(r^*M, e.g. le^s than 5 X lO^^^M, or 
less than 10"^'M, Binding constants can be detemnlned using methods well-known in 
the art subh as ELISA (e.g- as described In Orosr and Ovadf (2002) J. Immunol. 

10 Methods 270:155-162) or surfece plasmon resonance ana^is. 

Antibodies can be used for passive Immunisation of mammals, preferably human 
beings, more preferably Immunocompromised patients. A treatment with antfcodles 
can be done to cure or to* prevent Campylobacter jejuni intectlons. 
15 Antibodies of ttie invention may be mediantetlcally divided Into the following 
preferred groups: 

1. FuncBon-*ihiblting antibodies that work as an antibacterial (affect the vlabilfty of 
the bacterium). Such antibodies should be effective regardless of the Immune 
status of the patient. Preferably, such antibodies are capable of redudng 

20 Campylobacter lejunl growth In vitro to less than 50%, such as less than 25%, 

for example less than 10%. such as less than 6% of a control without antibody 
added, 

2. Opsonlsing antibodies that are designed to enhance phagocytic killing. 
Effectiveness of sucrfi antibodies may depend on tiie immune status of the 

25 patient but It is very well possible tiiat they win enhance phagocytic killing even 

In compromised patients. 

3. Antibodies conjugated to a tiierapeutic moiety such as a toxin or bactericidal 
agent, e g. rlcin or radioisotopes. Techniques Ibr conlugating a tiierapeutic 
moie^ to antibodies are well known, see. e.g. Thorpe et al.(19B2) Immunol Rev. 

30 62. 119-158. These* antibodies should also be effective regardless of the 

Immune status of the patient 
An antibody with or witinout a therapeutic fnofety conjugated to It can be used as a 
tiierapeutic that is administered alone or in combination with chemotherapeutics or 
other therapeutic agents. 



35 
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In a further main aspect, the invention relates to a method for raising specific 
antilMdies to a polypeptide of any of SEQ ID NO:l-36 in an (non-human) animal 
comprising the steps Of 

a. pro^rfding 

5 - a polypeptide computing any of tfie sequences of SEQ ID NO:1-36» or 

comprising a firagment or var^nt thereof, 

- a polynucleotide conriprising a sequence encoding said polypeptide, 

- an csxpresslon vector comprising a sequence encoding said polypeptide, 
or 

10 - a recombinant virus or recombinant ceil of the invention as defined herein, 

b. introducing a composition comprising said polypeptide, polynucleotide, vector or 
recombinant virus or recombinant cell into said animal, 

c. raising antibodies in said animal, and 

d. isolating and optionally purtfying the antibodies. 

15 

A method for raising specific antibodies to a polypeptide of any of SEQ ID NO:37-51 
in an (non^human) animal wherein the antibodies are capable of specifically binding 
an intact Campylobacter jejuni cell, the method comprising tlie steps of 

a. providing 

20 * a polypeptide comprising any of the sequences of SEQ ID NO:37-51, or 

comprising a fragment or variant thereof, 

- a polynudeofide comprising a sequence encoding said polypeptide, 

- an eaqDfessIon vector comprising a sequence encoding said polypeptide, 
or 

25 -a recombinant Escherichia coll or Salmonella cell of the Invention as defined 

herein, 

b. introducing a composition comprising said polypeptide, polynucleotide, vector or 
recombinant virus or recombinant cell into said animal, 

CL raising antibodies In said animal, 
30 a Isolating and optionally purifying the antibodies, and 

e. selecting antibodies capable of specifically bnnding an intact Campylobacter 
Jejuni cell. 

The above methods ai^ preferably done In a transgenic animal which can produce 
human antibodies. 

35 • 
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Monoclonal/oolvclonal antibodies 

Antibodies of the Invention may be polyclonal antibodies or monoclonal antibodies 
' or mbdures of monoclonal antibodies. In a preferred embodiment, the antibody Is a 
monoclonal antibody or a fragment thereof. Monoclonal antibodies (Mab's) are anfl- 

'5 bodies wherein every antibody molecule is similar and thus recognises itie same 
epitope. The antibody may be any kind of antibody, however, it Is preferably an IgQ 
or lgAantit»)dy. I 

Monoclonal antibodies are in general pn^duoed by a hybridoma cell line. 
Methods of making monoclonal anUbodles and antibody-syntheslsing hybridoma 

10 coils are weff known to those skilled In the. art. Antibody-producing hybridomas may 
for example be prepared by fusion of an antibody-producing B lymphocyte with an 
Immortalised cell line, A monoclonal antibody can be produced by the following 
steps- An animal is Immunised with an antigen such as a full-length polypeptide or a 
fragment thereof. The immunisation is typically accomplished by administering the 

15 antigen to an Immunologically competent mammal In an immunologfctfly efBeCHve 
amount. I.e.. an amount IsufRcient to produce an Immune response. Preferably, the 
mammal is a rodent such as a rabbit, rat or mouse. The mammal is then mainlined 
m a tiooster schedule for a time period sufficient for tiie mammal to generate high 
affinity antibody molecules. A suspension of antibody-producing cells Is removed 

20 from each immunised mammal secreting the desired antibody. After a sufficient time 
to generate high affinity antibodies, tiie animal (e.g. mouse) Is sacrifioed and anti- 
body-producing lymphocytes are olilained from one or more of the lymph nodes, 
spleens and pefipheral blood. Spleen cells are prefened, and can be mechanically 
separated into IndMduafi cells in a phys{ol<^icd medium using metiiods w^ known 
. 25 to one of skll In Vhe art The antibody-produdng cells are immortalised by fUslorx to 
cells of a mouse myeloma line. Mouse lymphocytes give a high percentage of stable 
fijsions with mouse homologous myelomas, however, rat, rabbit and frog sornatic 
cells can also be used. Spleen cells of the desired antibody-producing animals are 
Immortalised by fusing with myeloma cells, generally In the presence of a fusing 

30 agent such as polyethylene glycol. Any of a number o* myeloma cell lines suitable 
as a fusion partner can be, ftor example, the P3-NS1/1-Ag4-1, I^x63-Ag8.653 or 
.Sp2/0*Ag14 myeloma lines, available from the American Type Culture Collection 
(ATCC), RockvOle, Md. 

h/lonodonal antibodies can also be generated by other metiiods well known 

35 to those skilled in the art of recombinant DNA technology. An attemattvo mettiod. 
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referred to as the "combfnatDrial antibody display" method, has been developed to 
identify and isolate antibody fragments having a particular apecifidly. and can be 
utilised to produce monoclonal antibodies. 

A polyclonal antibody is a mixture of antibody molecules recognising a spe- 
5 cific given antigen, hence polyclonal antibodies may recognise difterent epitopes 
within e*g, a polypeptide. In general polyclonal antibodies are purified from serum of 
a mammal, which previously has been Immunised vMth the antigen. Potyclcnal anti- 
Uodic^ niciy Fui eAUinpfe be prepared by any of the methods described In Antibodies: 
A Laboratory Manual, By Ed Hartow and David Lane. Cold Spring Harbor Labor^ory 
10 Press, 1988. Polyclonal anfibodies may be derived from any suitable mammalian 
species, for example from mice, rats» rabbits, donkeys, goats, and sheep. 



Soecifloitv 

The antibodies of the invention may be monospedfic towards any of the potypep- 

15 • tides of SEQ ID NO:1-51 . In another embodiment, the antibody is bispectfic or mul- 
lispedfic having at least one portion t>elng specific towards any of the polypeptides 
of SEQ ID NO:1-51. 

MortospetiRc antibodies may be monovalent, Le. having only one binding 
domain. For a monovalent antibody, the immunoglobulin constant domain amlno- 

20 add sequences preferably comprise the structural portions of an antibody molecule 
i^nown In the art as CHI. CH2. CH3 and CH4. Preferred are those which are known 
in the art as Furthemiore, Insoliar as the constant domain can be either a heavy 
or light chain constant domain (Ch or Cl. respectively), a variety of monovalent anti- 
body compositions are contemplated by the present invention. For example, l^ht 

25 chain constant domains are capable of disulphlde bridging to ^ther another light 
chain constant domain, or to a heavy chain constant domain. In contract, a heavy 
chain constant domain can form two independent disulphlde bridges, allowing for 
the possibility of bridging to both another heavy chain and to a light chain, or to fomri . 
polymers of heavy chains. Thus, in another emtiodiment, the Invention contemplates 

30 a composition comprising a monovalent polypeptide wherein the constant chain do- 
main C has a cysteine residue capable of forming at least one disulphlde bndge, 
and where the composltfon comprises at least two monovalent polypeptides cova- 
lentiy lintel by said disulphlde bridge. 



I 
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In ancjther embodiment of the Invention the antibody is a multivalent anti- 
body having at least two binding domains. The binding domains may have specificity 
for the same J jgand or for different llgands. 

5 Multispeclficltv, Indudina bisoeclficfiv 

In a preferred embodiment the invention relates to muIHspedflc antibodies, which 
. have affinity for and are capable of specifically binding at feast two different enti^^ . . 

In one embodiment the multlspeciflc antibody Is a Wspectfic antibody, 
which carries at least two different binding domains, at least one of which is of anii- 

10 body origin. A bfspecrfic molecule of the Invention can also be a single chain 
bispedfic molecule. Multispeciflc molecules can also be single-chain molecules or 
may comprise , at least two single-chain molecules. The muHSspecfflc, Including 
blspectfic antibodies, may be produced by any suitable manner known to the person 
skilled In the art A number of approaches have been developed such as the ones 

15 described In WO 94/09131; WO 94/13804; WO 94/13806 or U.S. PaL Nos- 
5,260.203; 5.455.030; 4,881.175; 5.132,405; 5,091,513; 5.476,786; 5,013,653; 
6,258,498; and 5,482,866. 

Using a blapedflc or multlspeciflc antibody according to the Invention the 
invention offens several advantages as compared to monospeclflc/monovaient anS- 

20 bodies. A bispeciflo^muWspecific antibody has a first binding domain capable of spe- 
dflcally necognfsing and binding any of the Campylobacter jejuni polypeptides of 
SEQ ID NO; 1-51, whereas the other binding domain(s) may be used for other pur- 
poses. In one embodiment, at least one other binding domain Is used for binding to 
a Campyioisaclerl^unl polypeptide, such as binding to another epitope on the same 

25 Campylobacter Jejuni polypeptide as the flist binding domain. Thereby spedficiiy for 
Campylobacter Jejuni may be increased as well as increase of avidity of the anti- 
body. In another embodiment the at least one other binding domain may be used for 
speciffcaily binding a mammalian cell, such as a human cell. It is preferred that the 
at least other binding domain Is capable of binding an immunoactive coll, such as a 

30 leulcocyte, a macrophage, a lymphocyte, a basophilic cell, and/or an eosinophilic 
cell, in order to Increase the effect of the antibody in a therapeutic method. This may 
be accomplished by establishing that the at least one other binding domain Is capa- 
ble of specifically bindir^ a mammalian protein, such as a human protein, such as a 
protein selected from any of the cluster diffsrenaatlon proteins (CD), In parficular 

35 CD64 and/or CD8d.. 
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Humanised antibodies | 

It is not always desirable to use non-human antibodies for human therapy, since the 
non-human "forefgn" epitopes may elicit an immune response In the individual to be 
5 treated. To eliminate or minimise the problems associated with non-human antibod- 
ies, it Is deslrabie to engineer chimeric antibody derivatives, I.e.. "humanised" anti- 
body molecules that combine the non-human Fab variable region binding determi- 
nants with a human constant region (Fc). Sucn antibodies are characterised by 
equivalent antigen specificity and affinity of the monoclonal and polyclonal antibod- 
10 les described above, and .are less Immunogenic when administered to humans, and 
therefore more likely to be tolerated by the individual to be treated. 

Accordingly, In one embodiment the antibody of the invention Is a human- 
ised antibody. Humanised antibodies are in general chimeric antibodies comprising 
^ regions derived flfom a human antibody and regions derived from a non-hunfian anti- 

15 body, such as a rodent anybody. Humanlsatlon (also called Reshaping or CDR- 
grafOng) Is a well-established technique for redudng the ImmunogenicHy of mono- 
clonal antibodies (mAbs) from xenogeneic sources (commonly rodent), increasing 
the homology to a human immunoglobulin, and for Improving their acfivation of the 
human immune system. Tjhus, humanised antibodies are typically human antibodies 
20 in which some CDR residues and possibly some framework residues are substituted 
by residues fh>m analc^ous sites in rodent antibodies. 

It Is important that humanised anflbodlea retain high affinity fbr the antigen 
and otiier favourable biological properties. To Achieve this goal, according to a pre- 
fenned method, humanised anfibodiea are prepared by a process of analysis of the 
25 parental sequences and various conceptual humanised products using three- 
dimensional models of the parental and humanised sequences. Three-dimensional 
^ immunoglobulin models sire commonly available and are familiar to tiiose sidlied in 

^ the art. Computer programs are available which illustrate and display probable 

ttiree-dimensionai conformational structures of selected candidate immunoglobulin 
30 sequences, inapectten of Wse dlsj&lays permits analysis of the JOceiy role of ceriain 
* residues in the functioning of the candidate immunoglobulin sequence. I.e., the 
analysis of residues that influence the ability of the candidate Immunoglobulin to 
bind Its antigen. In this way. FR residues can b© selected and combined from &ie 
recipient and import sequences so that the desinsd antibody characteristic, such as 
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increased afflnify for the taifiet antlgen(s). is maximised, although ft Is the CDR resi- 
dues that directly and mobt substantially influence antigen binding. 

One method for humanising MAbs relates to production of chimeric anti- 
bodies in which an antigen binding site comprising the complete variable domains of 
5 one antibody te fused to constant domains derived from a second antibody, prefera- 
bly a human antibody. Methods for carrying out such chimerisafion procedures are* 
far example described In EP-A^ 120 694 (Celltech Umited), EP-A-0 125 023 
(Genentech Inc.). EP-ArO 171 496 (Res. Dev. Corp. Japan), EP-A-0173494 (Stan- 
ford Untverslly) and EP-A-0 194 276 (Celltech Umited), 
10 The humanised antibody of the present Invention may be made by any 

method capable of replacing at least a portion of a CDR of a human antibody with a 
CDR derived from a non-human antibody. Winter describes a me^od which may be 
used to prepare the humanised antibodies of the present invention (UK Patent Ap- 
plication GB 2168638A), the contents of which are incorporated by refisrence. 

As an example, the humanised antibodies of the present Invention may be 
produced by the following process: 

(a) constnjcfing. by conventional tediniques, an expression vector containing an 
opercn mth a DNA sequence encoding an antibody heavy chain in which the 
CDRs and such minimal portions of the variable domain framewort^ region that 

20 are required to retain antibody binding specificity are derived from a non-human 

immunoglobulin, and the remaining parts of the antibody chain are derived from 
a human immunoglobulin; 

(b) constructing, by conventionat techniques* an expression vector containing an 
open^n with a DNA sequence encoding a complementary antibody Bght chain In 

25 which the CDF?s and such minimal portions of the variable domain itamework 

region that are required to retain donor antibody binding specificity are derived 
from a non-^human immunoglobulin, and the remaining parts of the antibody 
chain are derived from a human immunoglobulin; 

(c) transfecting the e)q}resslon vectors into a host cell by conventional techniques; 
30 and ^ 

(d) cuituring the bansfected cell by convenfional technique to produce the human- 
ised antibody. 

The host cell may be co-tra'nsfected with the two vectors of the invention, the first 
35 vector oontaining an operon encoding a light chain derived polypeptide and the sec- 
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ond vector containing an operon encoding a heavy chain derived polypeptide. The 
two vectors contain different selectable markers, but othenArtse, apart from the anti- 
body heavy and light chain coding sequences, are preferably Identical, to ensure, as 
far as possible, equal expression of the heavy and light chain polypeptides. Altema- 

5 lively, a single vector may be used, the vector including the sequences encoding 
both the light and the heavy chain polypeptides. The coding sequences for the light 
and heavy chains may comprise cDNA or genomic DNA or bo&i. 

The host cell used to express the altered antibody of the Invention may be 
either a bacterial cell such as Escherichia coll, or a eukaryoHc cell. In particular a 

10 • mammalian cell of a well defined .type for .this puipose, such as a myeloma cell or a 
Chinese hamster ovary cell may be used. 

The general me!thoda by whidi the vectors of the Invention may be con- 
stmcted, tmnsliBcHon methods required to produce the host caW of the ftiventlon and 
culture methods required to produce the antibody of the invention from such host 

15 cells are all conventional techniques. Likewise, once produced, the humanised anU- 
bodtes of the invention may be pirffied according to standard procedures. 

Human antibodies 

In a more prefenred embodiment the Invention relates to an antibody, wherein the 

20 binding domain is carried by a human antibody, Le. wherein the antibodies have a 
greater degree of human peptide sequences than do humanised antibodies. 

Human mAb antjbodies directsd against human proteins can be generated 
using transgenic mice carrying the human Immune system rattier than the mouse 
system. Splenocytes from these transgenic mice immunised with the antigen of in- 

25 terest are used to produce hybridomas that secrete human mAbs with specific affini- 
ties fbr epitopes from a human protein (see, e.g., Wood et aL International Applica- 
tion WO 81/00906, Kucherlapati et aK PCT publication WO 91/10741: Lonberg ©t al. 
International AppUcationi WO 92/03918; Kay ei al. International Application 
92/03917; Lonbei^. N. et aL 1994 Nature 368:856-869; Green, L. L et aL 1994 Na- 

30 ture Genet 7:13-21; Morrison, S. L et aL 1994 Proa Nati. Acad. Sci. USA 81:6851- 
6855: Bruggeman et aL 1993 Year Immunol 7:33^0; Tualllon et al. 1993 PNAS 
90:3720-3724; Bmggeman et aL 1991 Eur J Immunol 21:1323-1326). Such trans- 
genic mice am available from Abgenix, Inc., Fremont, Calif., and Medarex, lnc.,.An- 
nandalep N.J. It has been described that the homtxzygous deletion of the antibody 

35 heavyK^haln Jolrdng region (IH) gene in chlm&tc and germ-llne mutant mioe results 
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in complete Inhibition of endogenous antibody production. Transfer of the human 
germ-line Immunoglobulin gene anray in such germ-line mutant mice will result In the 
production of human antibodies upon antigen challenge. See, e.g., Jakobovits et al., 
Proc. Natl. Acad. ScL USA 90:2551 (1993); Jakobovits et a!., Nature 362:256-258 
5 (1993); Bnjggemann et al., Year in Immunol 7:33 (1993); and Duchosal et at. Na- 
ture 355:258 (1992), Human antibodies can also be derived from phage-display li- 
braries (Hoogenboom et al .» J. MqI.*BIoI. 227: 381 (1992): Marks et al., J. MoL Btol 
222:581-597 (1991): Vaughan, et aL, Nature. Biotech 14:309 (1996)). 

Suitable methods for producing human monoclonal antibodies have fur-* 
10 thennore been described in WO 03/017935, WO 02/100348. US 2003 091561, and 
US 2003 194403 ^ 

Binding fragments of antibodies 

In one embodiment of the invenBon. the antibody Is a fragment of an antbody, j^ref- 

15 erabiy an antigen binding fliagment or a variable regloa Examples of antibody fifag- 
ments useful with the preservt invention Include Fab, Fab\ F(ab')2 and Fv fragments. 
Papain digestion of antibodies produces tavo identical antigen binding fragments, 
called the Fab fragment, each witin a single antigen binding srte, and a residual. To*' 
fragment so-called for its ability to crystallise readily. Pepsin treatment yields an 

20 F(ab*) 2 fragment that has two antigen binding fragments which are capable of cross- 
Rnlcing antigen, and a residual otiier fragment (which is termed pFc^. Additional 
fragments can include diabodles, linear antibodies, single-ch^n antibody molecules, 
and multispecific antibodies fonned from antit>ody fragments, - * 

The antibody fragments Fab, Fv and scFv differ from whole antibodies in 

25 that the antibody fragments carry only a single antigen-binding site. Recombinant 
fragments with two binding sites have been made in several ways, for example, by 
chemical cross-linking of cysteine residues Introduced at the C-terminus of the VH of 
an Fv (Cumber et al., 1992), or at the C-tenntnus of tfie VL of an scFv (Pack and 
Pluckthun, 1992)t or through the hinge cysteine residues of Fab*s (Carter et al.. 

30 1992). 

Prefenned antibody fragments retain $ome or essentially all of the ability of 
an antibody to seleefiveiy binding with Ks antigen. Some preferred fragments are 
defined as follows: 

(1) Fab is the fragment that contains a monovalent anfJgen-blndlng fragment of an 
35 antibody "molecule. A Fab fragment can be produced by-dlgestion erf whole anti- 
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* 

body with the enzyme papain to yield an intact light cAain and a portion of one 
heavy chain. 

(2) Fab' Is the fragment of an antibody molecule and can be oblalned by treating 
whole antibody with pepsin, followed by reduction, to yield an intact light chain 

5 and a portion of the heavy chain. Two Fab' fragments are obtained per antibody 

molecule. Fab' fragments differ from Fab fragments by the addition of a few resi- 
dues at the carboxyl temolnus of tiie heavy chain CH1 domain Including one or 
more cysteines from the antibody hinge region. 

(3) (Fab*)2 ia the fifagment of an antibody that can be obtained by treating whole 
10 antibody with the enzyme pepsin without subsequent reduction* F(ab')2 is a dl« 

mer of two Fab' fragments held together by two disulfide bonds. 

(4) Fv is the minimum antibody fragment that contains a complete antigen recogni- 
tion and binding site. This region consists of a dimer of one hieavy and one llgW 
chain variable domain in a tight non-CQvalent associaSon .(Vh --Vl dimer). It is In 

1 5 this configuration that tlie three CDRs of each variable domain interact to define 

an antigen binding site on the surbce of the Vh -V l dimer. Collectively, the six 
CDRs confer antigen binding specfficily to the antibody. However^ even a single 
variable domain (or half of an Fv comprising only three CDRs specific for an an- 
tigen) has the ability to reragnise and bind antigen, although at a lower affinity 

20 than'the entire binding site. 

In one embodiment of* the present invention the antibody is a sirtgle-chein antibody, 
defined as a genetically engineered molecule containing the variable region of the 
light chain, the varteible r^ion of the heavy chain, llnlced by a suitable polypeptide 

2S linker as a genetically fused single chain molecule. Such single-chain antibodies are 
also referred to as "single-chain Fv" or "sFv" antibody fragments. Generally, the Fv 
polypeptide further comprises a polypeptide linker between the Vh and VL domains 
that enables the sFv to form the desired structure for antigen binding. 

The antibody fragments according to the invention may be produced In any 

30 suital^ manner known to the person skilled in the art. Several microbial ^resslon 
systems have already been developed for producing active antibody fragments, e.g* 
the production of Fab in various hosts, such as E. ooU or yeast has been described. 
The fragments can be produced as FaVs or as Fv's. but additionally it has been 
sinown that a Vh and a Vuican be genetically linked In either onier by a flexibi© poly- 

35 peptide linker, which combination is known as an scFv. 
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Compositions of the Indention 

In a further aspect, the invention relates to a composition comprising a carrier and 
an Isolated polypeptide consisting of any of the sequences set forth In SEQ ID 
6 NO: 1-51 , such as any of SEQ ID tMO:1-36 or any of SEQ ID NO:37-51. 

In a even further aspect, the invention relates to a composition comprising a 
carrier and any one or more of 

- an antibody of the invention as defined hereini 

- an antigenic fragment of the invention as defined herein, 
10 - a polynucleotide of the invention as defined herein, 

- an expression vector of the invention as defined herein, 
or 

" a recombinant cell oF the invention as defined herebi. 
in one embodiment, the carrier of the above compositions Is water. 

In a further main aspect, the present invention relates to pharmaceutic^ 
composlt'ons useful for practising the methods described herein. Thus, the invention 
relates to a phannaceutlcai composition comprising a pharmaoeuticaliy-acoeptable 
carrier and 

20 - an Isolated polypeptide which comprises any of the sequences of SEQ ID 

N0:1^e, or comprises a It^ment or variant of any of said sequences, 
> an isolated polynucleotide comprising a s^uence encoding said 
polypepQde. 

- . an expression vector comprisfrig a sequence encoding said polypeptide. 
25 or 

- a recombinant virus or recombinant c^l comprising said polynucleotide or 
said expression vector. 

Furthermore, this Invention relates to a phanmaceufical composition comprising an 
30 antibody of the invention as defined herein and a phdnnaoeuaGaiiy-acceptBt>le 
carrier. 

Pharmaceutical compositions of the present invention contain a pharma- 
ceuticaily-acceptable carrier together with at least one species of polypeptide (incl. 
fragment and/or variant), lantlbGdy, polynucleoflde. expression vector, or recombl- 
35 nant virus or recombinant cell as described herein, dissolved or dispersed therein as 



I 
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an acSve Ingredient In one aspect, the invention relates to a phamiaceuticai com- 
posWon comprising at least one species as defined above. In other preferred em- 
bodiments, the pharmaceutical composition comprises at least two different species 
as defined above In order to increase the effect of the treatment 
5 As used herein, the term "phannaceutically acceptable- used In connection 

with compositions or carriers represents that the materials are capable of being ad- 
ministered to or upon a human or ardmal without the production of undesirable 
physiological effects euch as nausea, dizziness, gastric upset and the like. 

The preparation of a phennacologioal composition that contains active in*- 

10 gredients dissolved or dispersed therein !s well understood In the art Often such 
compositions are prepared as sterile injectables either as liquid solutions or suspen- 
sions, aqueous or non-aqueous, however, solid forms suitable for solution, or sus- 
pension* In liquid prior to use can also be prepared. The preparation can also be 
emuislfled. The active ingredient can be mixed with carriers which are pharmaoeutV- 

15. caliy acceptable and compatible with the active ingredient and in amounts suitable 
for use In the methods described herein. Suitable carriers are, Ibr e)@mple, water, 
saline, desdrose, glyceF0l« eihanol or the like and combinations thereof. In addition, if 
desired, the composition can contain minor amoiinte of auxiliary substances such as 
wetting or emulsifying agents, pH buffering agents and the like which enhance the 

20 effectiveness of the acSve Ingnsdient 

The phamiaceuticai compostSon of the present invention con include 
pharmaoeuUcalty-aoceptsble salts of the components therein* Pharmaoeutically ac- 
ceptable salts include the add addition salts (formed with the free amino gnaups of 
the polypeptide) that are formed with Inorganic acids such as. for example, hydro- 

26 chloric or phosphoric acids, or such organic acids as acetic, tartaric, mandello and 
the like. Salts formed with the free carboxyl groups can also be derived from Inor- 
ganic bases such as, for example, sodium, potassium, ammonium, calcium orfenic 
hydroxides, and such organic bases as isopropylamine, trimethylamine. 2- 
etiiylamino ethanoi, ttetidine, procaine and the like. 

30 Pharmaceuticaliy^cGeptable carriers are well known in the ad;. Exemplary ' 

of liquid caniers are sterile aqueous solutions that contain no materials in addition to 
. the active IngiBdients and water, or contain a buffer such as sodium phosphate at 
physiological pH value, physiological saline or both, such as phosphate-buffered 
saline. Still further, aqueous carriers can contain more than one buffer salt, as well 

35 as salts such as sodium and potassium chlorides, dextrose, propylene glycol, poly- 
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ethylene glycol and other solutes. Liquid oomposltjons can also contain liquid 
phases in addition to and to the exclusion of water. Exemplary of such additional 
liquid phases are glyoerini vegetable oils such as cottonseed oil. organic esters such 
as ethyl oleate, and water-oil emulsions. 
5 A phamnaceutlcgl composition containing a polypeptide or antibody of the 

present Invention preferably contains an amount of at least 0.1 weight percent of 
polypeptide or antibody per weight of total phannaceutlcal composition. A weight 
peroervt is a ratio by weight of polypeptide or antibody to total composition. Thus, fbr 
example, 0.1 weight percent is 0,1 grams polypeptide or antibody per 100 grams 

10 of total composKiQn. 

The phamiaceutical composition may also be a kit-ln-part further Including 
an antibiotic agent, sucW as antibiotics selected from p-laclams, cephalosporins, 
penicllins, aminoglycosides, macrollde antibiotics (erythromycin, clarithromycin, or 
azithromycin) and fluoroquinolone antibiotics (ciprofloxacin, levofloxadn. galifloxa- 

15 cln, or moxifloxacin) and/or including an Immunostimulating agent, such as cytoki- 
nes, interferons, growth factors, for example GCSF or OM-CSF. The kit-ln-part may 
be used fbr simultaneous, sequenUal or separate administration, 

Polypepfides of the inve'ntlon 

20 Fragments of the invention 

In a main aspect, the Invention relates to a fragment, preferably an antigenic frag- 
ment, of a polypeptide set forth in any of SEQ ID NOzl-SI, such as a fragment of 
any of SEQ ID NO:1-36 or a firagment of any of SEQ ID N0:37-51. The length of 
sudi fragments may vary from 2 consecutive amino-acid residues of a polypeptide 

25 to the fiilMength polypeptide minus one amino-acid residue. Preferably, fragmente 
are less than 100 consecutive amino acids, such as less than 70 or 50 consecutive 
amino acids, e.g. less than consecuflve 40 amino acids, such as less than 30 con- 
secutive amino acids, e,g! less than 25 consecutive arhino acids, such as less than 
consecutive 20 amino acids in length. Thus, for example fiiagmenta can be 

30 2,3.4.5,8,7.8,8,10.11.12,13.14.15,16.17.18,19 or 20 consecutive amino adds in 
length. In further preferred embodiments, a fragment comprfees B or more, such as 
7 or more, e.g. 8 or more, such as 9 or more, e.g* 10 or more consecutive amino 
acids of the conresponding full-length sequence. Preferred ranges include fragments 
of between 5 and 60 consecutive amino acids In length, such as between S and 25 

35 consecutive amino acids In length, G.g. between 5 and 20 consecutive amino acids 
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in length. Expressed In another v/ay, a fragment consists of a part of an amino-acld 
sequence which is less tlian 100% In length as compared to the full-length polypep- 
tide. Preferably, the length of the fragment is less than 99%, such as fess than 75%, 
e.g. less than 50%. such as less than 25%. eg. less than 20%, such as less than 

5 15%, e.g. less than 10% of the length of the full-length polypeptide. In further pre- 
ferred embodiments, the| fragment oonstets of a part of an amlno-acld sequence 
which is less than 100%, but more than 1% in length as compared to the fulMengfii 
polypeptide* such as less than 100% but more tnan b%, e.g. less than ioo% but 
more than 10%, such as less than 100% but more than 20%, e.g, less than 100% 

10 but more than 25%, such as less than 100% but more than 50% of the length of the 
full-length polypeptide. 

Prefen^ specific fragments Include tiragmenls comprising one or more 
residues of any of the fragments of SEQ ID NO:52-119, e.g. two or more, such as 
, three or more, e.g. four or nrore, such as 5 or more resides, e.g. 6 or more consecu- 

15 tiv© residues Of any of the fragments of SEQ ID N0:52-119. Even more prefened 
spedfic fragments include fragmente consisting of or essentially consisting of any of 
the sequences set forth In SEQ ID NO:52-1 1 9. 

Preferably, fragments of the invention are surface-exposed In an intact 
20 Campylobacter jejuni cell or other cell when expressed recomblnantly therein. Sur- 
face-exposure can be e-g. be detemnlned using a monoclonal antibody specffio for 
said iVagment. 6.g. as described In Singh et aK (2003) Infect Immun. 71:3973-3946. 
Also preferred are fragments which are enable of Inducing antibodies that can spe- 
cmcally bind an Intact Campylobacter jejuni cell. This can bo determined by gener- 
25 ating monoclonal antibodies using said fragment and subsequent characterisation of 
the binding of individual antibodies to intact cells, e.g. as described In Singh et ai. 
(20D3) Infect Immun* 71:3973-3946. 

The full-length polypeptides of SEQ ID NO:1-51 as well as the fragments of the In- 
30 vention can be produced recomblnantly by conventional tschnlques known in the 
art Suitable host cells can be mammalian ceOs, e,g. OHO, COS or HEK293 cells. 
Altematfvely, Insect cells, bacterial cells or fungal cells can be used. Methods for 
heterologous expression of polynucleotide sequences in the cell types listed above 
and subsequent purification of the produced polypeptides, e.g. using a tag sequence 



I 
I 
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I 

which may be removed after punTicationi are well-known to those skilled in the art 
Altemabvely, fragments of the invention can be produced synthetically. 

Variants of the invention » 
S In a further main aspect, the invention lelates to variants of any of the polypeptides 
set forth in SEQ ID NO:1-S1, such as 8EQ ID NO:1-36 or SEQ ID NO:37-5l or 
variants of fragments of any of the polypeptides set forth In SEQ ID NO:1-61 . 

When used herein^ phrases such as 'a polypeptide having at least 95% se* 
quence Identity to SEQ ID NOrX* are used mterchangeably with, and are intended to 
10 be directed to the same subject-matter as, phrases such as ihe polypeptide of SEQ 
ID NO:X and variants thereof, wherein the variant has at least 95% sequence iden- 
tity to said sequence.' 

Variants preferably have at least 75% sequence identiiy, lor example at least 80% 
- 15 sequence identity, sudi as at least 85% sequence Identity, for ^cample at least 90% 
sequence Identity, such as at least 91% sequence identity, such as at least 92% 
sequence identity, for example at least 93% sequence Identity, such as at least 94% 
sequence Identity, for example at least ©5% sequence identity, such es at least 96% 
sequence Identity, for example at least 97% sequence identity, such as at least 98% 
20 sequence Identity, fbf example 99% sequence Identity with the given polypeptide or 
flragment 'Sequence Identity Is determined with any of the algorithms GAP, 
BESTFIT, or FASTA In the Wisconsin Genetics Software Package Refuse 7.0, 
using default gap weights. 

26 Prefenred variants of a given polypeptide or fragment are variants In which 

all amino-add substitutions between the variant and the given reference polypeptide 
or fragment are oonservative substitutions. Conservative amino-acld sut>etituaona 
refer to the biterchangeablBty of residues having similar side chains. For example, a 
group of amino adds having aliphatic side chains is glycine, alanine, valine, leucine, 
30 and Isoieucine; a group of amino acids having allphatic4iydroxyl side chains is ser- 
ine and threortine, a group of amino adds having amide-contalnJng side chains is 
asparaglne and glutamine; a group of amino adds having aromatic side chains is 
phenylalanine, tyrosine, and tryptophan; a group of amino adds having basic side 
chains is lysine, arglnrne, and histldine; and a group of amino acids having sulfur- 
SB containing side chains is cysteine and methionine. Preferred conservative amino- 
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adds substitutton groups aie: vallne-teudne-isoleucln©. phenylalanine-tyrosine, ly- 
sine-arginlne. alanlne<vallne, and asparagine-glutainine. 

Variants of a polypeptide or of a fragment thereof jalso include forms of the 
polypeptide or fragment wherein one or more amino acids have been deleted or 
5 inserted. Preferably, less than 5, such as less than 4, e.g. less then 3. such as less 
than 2. e,g. only one amino add has been Inserted or deleted. Variants* of a 
polypeplide or of a fragment thereof also Include forms of these polypeptides or 
tragmertts rnodlfied by post^ranslattonal modfflcatlons of ttie amlno^cld sequence. 

1 0 Polynucleotides and expression vectors of the Invention 

In a further aspect, the Invention relates to polynucleotides, preferably Isolated 
and/or recombinant poiynudeoHdes. comprising a sequence encoding an antigenic 
fragment or variant of any of the sequences of SEQ ID NO:1-51, such as a 
aequenoe encoding an ^genlc fragment or variant of any of the sequences of 

16 SEQ ID NO:1-36 or a sequence encoding a anfigenic fragment or variant of any of 
the sequences of SEQ ID NO: 37-51 . 

Furthermore, the invention relates to expression vectors comprising a se- 
quence encoding a polypeptide which comprises any of the sequences of SEQ ID 
NO:1-51, or comprises a fragment or variant of any of said sequences. Pnaferrad 

20 expression vectors as ones suitabi© for DMA vaccination. Ottier prefened expres- 
alon vectora are ones In which a polynucleoUde of the invention is under the control 
of a piomoter that directs expression of the sequence In Escherichia ccli or Salmo- 
nella. The tetter expr^ion vectors are useful in the production of a recombinant 
virus or recoiTiblnant cell Sof the invention as described herein. 

25 The polynudeotides and expression vectors of the Invention can be pre- 

pared by standard recombinant DMA techniques well-known 1» the person sidlied In 
the art 

ReeomMnant cella of the invention 

30 In a further main aspect, the invention relates to a recombinant cell transformed or 
transfected with a polynucleoUde comprising a sequence encoding a polypeptide, 
said polypeptide comprising any of the sequences of SEQ ID NO:1-36, or 
comprising an antigenic If ragment or variant of any of said sequences. Preifefably, 
•said reoombrnam ceU is an Escherichia oolj or Salmonella cell, more preferably an 

'35 attenuated or reduoed-vlrulenoe Esdt«1chla or Salmonella oeH. 
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In a further aspect, the invention relates to a recombinant attenuated or 
reduced-vfrulence microbial ceil, preferably an Escherichia coli or a SalmoneUa cell 
transformed or transfected \Arith a polynucleotide comprising a sequence encoding a 
polypeptide! said polypeptide comprising any of the sequences of SEQ ID NO:37» 
5. 51 , or comprising an antigenic fragment or variant of ^ny of said sequences. 

Suitable bacterial strains for use therein have been described hi e.g. Ma- 
kino at al. (2001) l^dlcrob. Pathog. 31:1-8; Gentschev etal. (2002) InL J. Med. Micro- 
biol. 291:677-582; Turner et al. (2001) Infect Immun. 69:4969-4970; WO99/49026; 
and WO03/0223O7 and references therein. Examples of suitaUe Salmonella strains 
10 are CvD908-T7pol (Santlago-Machuca et al. (2002) Plasmid 47:108-119). ATCC 
39183, ATCC $3647 and ATCC 53648. Examples of suitable E. coti strains are 
YT106 and E1392/7S-2A. 

Methods and uses of the Invention 

15 The products defined above can be used to treat or prevent Campylobacter Jejuni 
infections, andtor disease resulting from audi infec&ons, in animals or human be- 
ings. Preferably, the anin^l is a chicken, dude, turkey, caw or pig. Prelerred human 
populations are at-risk population8» such as ttie population of children up to 4 years 
old, the population of persons in industrialised nations or the population of naive or 

20 semi-immune travellers to the developing world. 

Treatment and prevention herein indudo all types of therapeutic treatment 
and preventive tneatmentland other treatments to combat Campylobacter Jejuni, in- 
cluding but not limited to vacdnation, prophylaxis, active Immunisation, passh^e im- 
munisation, adminlstrafion of antibodies, curative treatment ameliorating treatment 

25 In particular, passive immunisation using antibodies of the Invention Is a suitable 
treatment for immunocompromised indivkiuals. 

Thus, in a ftirther aspect the invention relates to a method for treatment or 
prevention of Campylobacter j^uni infection In an animal or human being 
30 • comprising the step of administering any one of the following 

- a polypeptide which comprises any of tiie sequences of SEQ ID NO:1-51, 
such as any of the sequences df SEQ ID NO:1 -36 or any of SEQ ID NO:37- 
51 , or comprises a'fragment or variant of any of said sequences, 

- a polynucleotide comprising a sequence encoding said polypeptide, 

35 - an expression vector comprising a sequence encoding said polypeptide. 
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- a recombinant virus dr recombinant cell comprising said polynucleotide or 
said expression vector, 

- an antibody capable of spedficalty binding said polypeptide, 
or 

5 ' - a composition as defined herein. 

Preferably, said administiBtlon is done parenterally, bitrsvenously. Intramuscularly, 
subcutaneously, orally or intranasally. 

10 Accordingly, the invention relates to 

- a polypeptide which comprises arty of the sequences of SEp ID NO: 1-51. 
such as any of the sequences of SEQ ID IMO:1-36 or any of SEQ ID NO:37- 
51 , or comprises a fragment or variant of any of said sequences, 

- a polynucleotide comprising a sequence encoding said polypeptide, 

15 - an expression vector comprteing a sequence encoding said polypeptide, 

- a recombinant vrms or recombinant cell comprising said polynucleotide or 
said expression vector, 

- an antlboc^ capable of specifically binding said polypepfide. 
or 

20 a composition as defined herein, 

for use as a medicamant. 

Preferably, said medicament is a medicament suitable for parenteral. Intravenous, 
intramuscular* subcutaneous, oral or kitranasai administration. 

25 

In a further aspect, the Invention relates to a method for the immunisation of an 
animal or human being against Campylobacter jejuni infections comprising the s|ep 
of administrating 

- a polypeptide whidn comprises any of the sequences of SEQ ID NO:1-51. 
30 such ae any of the sequences of SEQ ID NO:1-36.or any of SEQ ID N0:37-- 

51 , or comprises a fragment or variant of any of said sequences, 

- a polynucleotide compri^ng a sequence encoding said polypeptide, ' 

- ah expression vector comprising a sequence encoding said polypeptide, 

- a recombinant vinjs or recombinant ceil comprising said polynucleotide or 
35 said expression vector. 
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or 

- a composition as kefined herein. 

Preferably, sdid adminrstralion t$ done parentarelly. intravenously, intramuscularly, 
subcutaneously. orally or Intranasally. 

5 

AcGordlngiy, in one embddimentthe invention relates to use of 

- a polypeptide which eomprisea any of the sequences of SEQ ID NO:1-61, 
such as any of the sequences of SEQ ID NO:1-36 or any of SEQ ID NO:37- 
51, or comprises a fragment or variant of any of said sequences, 

10 - a polynucleotide comprising a sequence encoding said polypeptide, 

- an expression vector comprising a sequence encoding said polypeptide. 

- a recombinant vljus or recombinant cell comprising said polynucleotide or 
said expression vector, 

or 

15 - a composition as defined herein, 

for the prep^atfon of a medicament for the Immunisation of an animal or human 
.being agsunst Campylobacter jejuni infeotiona. 

Preferably, said Immunisation induces a protective Immune response. Preferably, 
20 said medicament is a medicament suitable for parenteral/ Intravenous, 
intramuscular, subcutaneous, oral or intranasal administration. 

In a further aspect, the invention relates to the use of an antibody of the Iriventlon as 
defined herein for the manufacture of a medicament for the treatment or prevention 
25 of Campylobacter jejuni Infections In an animal or human being. Thus, the Invention 
also relates to a method for the treatment or pnavention of Campylobacter j^uni 
infections comprising the step of administering an antibody of the invention as 
defined herein. 

30 Diagnostic methods of the Invention 

The combination of being suriace-exposed and being present In relatively high copy 
numbers in cells also makes the 51 polypeptides identified by the inventors highly 
suitable as targets for detection of Campylobacter jejuni, allowing detection of this 
organism with high sensitivity. 
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Accordingly, in a furnfier main aspect, the invention relates to a method for de- 
tecting Campylobacter Je^ni comprising the stepd df 

a. providing a biological sample, 

b. contacting said sample wifli an Indicator moiety capable of specifically binding 
5 any of the polypeptides of SEQ ID NO;1-36, and 

c. detemiining whether a signal has been generated by the indicator moiety. 
Preferably, said indicator moiety is capable of speclficaiiy binding intad: 
CampyiQt>acter jejuni cells. 

10 In another aspect, the invention relates to a method for detecting a 

Campylobacter Jejuni comprising the steps of 

a. providing a biological sample. - 

b. contacting said sample vdth an Indicator moiety capable of specifically binding 
any of the polypeptides of SEQ ID NO:37-51. wherein tiie Indicator moiety 

15 ftjrthermore is capafde of spedflcalbr binding intact Camp^bacter jejuni cellSr 

ahd 

c. detemnining whether a signal has been generated by the indicator moiety. 

in preferred embodiments, a washing step is perfonned between the contacting step 
20 and the determination step, in order to improve Uie specificity of detection. 

The biologfcal sample can be faeces, urine* a tissue, tissue extract, fluid sample or 
lx3dy fluid sample, sutfi as blood, plasma or serujfn. Another example of a blolc^Ical 
sample js a food sample* such as a meat sample. 

25 

The above methods can e.g. be used to diagnose Campylobacter jejuni Infections or 
campyiobacterlosis .in an individual. In preferred embodiments of the above 
methods, said indicator moiety does not pass through the outer-membrane of a 
Campylobacter jejuni ceil. A prefemed type of said indicator mdety is or comprises 
30 an aojSbody, such as an antibody as defined elsewhere herein. 

Those skilled in the art wfH understand that there are numerous well known clinical 
diagnostic chemistry procedures in which an Indicator moiety can be used to form 
an binding reaction product whose amount relates to the amount of the ligand. 
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herein C. jejuni or parts thereof, In a sample. Thus, while exemplary assay methods 
are described herein, the Invention is not so Umited. 

The present Invention also relates to a diagnostic system, preferablji' in kit fomt, for 

5 assaying for the presence.'and preferably also the amount, of Campylobacter Jejuni 
in a biological sample. Methods for the preparalion of diagnostic kits have 0-9- been 
described In US 5,470,958 and references therein. 

■n» diagnostic slystem includes. In an amount sufficient to perfomn at least 
one assa/, an indicator moieiy accoiding to the present invention, preferably as a 

10 separately packaged reagent, and more prefer^ly also instnjctions for use. Pack- 
aged nefers to the use of a solid matrtx or material such as glass, plastic (e.g.. poly- 
ethylene, polypropylene or polycarbonate), paper, foil and the like capable of holding 
within fixed limits an Indteator moiety of the present Invention. Thus, for example, a 
package can be a glass vial used to contain mDi^ram quantities of a contemplated 

15 labelled indlcalDr moiety preparatipn, or it can be a microtiter plate well, to wWoh 
miciogram quantities of a conlempiatad Indicator moiety has been operadvely af- 
ftiodd, r.e., linked so as to be capable of binding a iigand. 

InstrucHons forjuse" typically include a tangible expres^on describing the 
reagent concentration or 'at least one assay method parameter such as ttie relative 

20 amounts of reagent and sample to be admixed, maintenance time periods for rea- 
gent/sample admbctures, temperature, buffer conditions and the Bke. 

In most embodiments, the diagnostic m^od and system of the present invenfion 
include as a part of the indicator moety, a label or Indicating means capable of sig- 

25 nailing the fonnaiion of a binding reaction complex containing an Indicator moiety 
oompiexed with the preselected Iigand (i.e. a polypeptide comprising any of the se- 
quences of SEQ ID NO:l'-51 and/or a fragment thereoO- Such labels are themselves 
well-known In clinical dlagnosdo chemistry. 

The labelling means can be a fluorescent labelling agent that chentically 

30 binds to antibodies or antigens without denaturing them to form a fluoroehrome 
(dye) that Is a useiiji immunofluorescent tracer. Suitable fluorescent labeMng agente 
are fluorochremes such as fluorescein Isocyanate <FIC). fluorescein Isothiocyante 
(FJTC). 5-dlmethylamine-1-naphthalenesutfonyl chloride (DANSC). tetramethylrho- 
damine isothiocyanate (TRITC). lissamine. rhodamine 8200 sulphonyl chloride (RB 

35 200 SC). Other examples of suiteble fluorescent materlate include umbelllferonB, 



I 
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dichlorotriazlnylamfne fluorescein, dansyl chloride or phyooerythrin and the like. A 
description Of Immunoflu(^rescence analysis techniques is found in DeLuca, "Immu- 
nofluorescence Analysis"., In Antibody As .a Tool, * Wlarchalonis, et aL, eds.. John 
WBey & Sons, Ltd., pp. 189-231 (1982). 
5 Radioactive elements can be useful as labelling agents. An exemplary ra- 

dlolabding agent is a radioactive element that produces gamma ray emissions. 
Elements which themselves emit gamma rays, such as ''"l, ''^I, ^^I. and *^Cr 
represent one class of gamma ray emission-producing radioactive element indicat- 
ing groups. Particularly preferred is ^^^1. Another group of useful labelling means are 
10 those elements such as ^^C, ^^F, and ^^N which themselves emit positrons, or 
beta emitters, such as ^^^Indium of ^H. Other suitable radioactive materials include 
'^^^l and ^^S. 

Detection using antibodies can, in other embodiments, be facilitated by 
coupling the antibody to another detectable substance, such as an enzyme, a ptos- 
is thetic group, a luminescent materials, or a bloiumlnescent material. Examples of 
suttable enzymes inolu<|e horseradish peroxidase, alkaline phosphatase, b^- 
galactDsidase, or acetylcholinesterase: examples of suitable prosthetic group com- 
plies Include Streptavidln/biotin and avldln/biotin; an example of a luminescent 
material Includes lumlnol; examples of bloiumlnescent materials include luciferase. 
20 luciferin, and aequorin. 

In prsferred embodiments, the indicating gnsup IS an enzyme, such as 
horeefadish pensMdase (uRP) or glucoSe oxidase. In such caBes where the princi- 
pal indicating group is an enzyme such ds HRP or glucose oxidase, additional rea- 
gents are n^qulred to visualise tiie tact that a Indlcator-molety/ligand complex (m\- 
25 munoreaclant) has fonned. Such additional reagents for HRP Include hydrogen per- 
oxide and an oxidation dye precursor such as diamlnobenadlne. An additional rea- 
gent useful with glucose ojddase is 2.2'-amino-dK3-etiiyl-benzthlazonne-G-$ulfonlc 
acid). 

The linking of labels, i.e. labelling of polypec^des such as antibodies, is 
30 well known In the art For Instance, proteins can be labeled by metabolic incorpora- 
tion of radiolsotope-containlng amino acids provided as a component In tiie culture 
medium. See, for example. Galfre et al., Meth. EnzymoL, 73:3-46 (1981). The tectv 
niques of protein conlugatton or coupling through acHvated functional groups are 
partteularty applicable. See, for example, Aurameas, et al., Scand. J. Immunol.. VoL 
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8 SuppL 7:7-23 (1976). Rodwell et al. (1984) Biotech- a:88&^94, and U.S. Pat. No. 
4,493.795. ' ' 

Various diagnostic assays employing the above indicator moieties can be 
set up to test samples for Campylobacter Jejuni Exemplary assays are described in 

5 detail in Antibodies: A Laboratory IManual, Hariow and Lane (eds.). Cold Spring 
Harbor Laboratory Press| IdSfi. Representative example^ of such assays include: 
Gountercurrent immuno-electrophoresis (CIEP), radioimmunoassays, radloimmuno- 
precipitations, enzyme-linked Immuno-sorbent assays (EUSA), dot Diot assays, in- 
hibition or competition assays, and sandwich assays, immunostick (dipstick) assays. 

10 simultaneous Immunoassays. Immunochromatographic assays, Immunoflltration 
assays, latex bead agglutination assays, Immunofluorescent assays, biosensor as- 
says, and low^light detection assays (see e^. also U,S. 4,376.110 and 4,486,630), 

in one embodiment, the diagnostic kits of the present invention can be used 
in an **ELISA" format to detect the quantity of a preselected ilgand in a fluid sample. 

1 5 "ELISA" refers to an enzyme-linked Immunosorbent assay that employs an antibody 
or antigen bound to a solid phase and an enzyme-antigen or enzyme-antibody con- 
Jugate to detect and quantify the amount of an antigen present In a sample and is 
readily applicable to the present methods. Thus, in some embodiments, an indicator 
moiety of the present invention can be affixed to a solid matrix to form a solid sup- 

20 port that comprises a package in the subject dtagnostic systems. A reagent Is typi- 
cally affixed to a solid matrix liy adsorption from an aqueous medium although other 
modes of afRxation appRcable to polypeptides, such as antibodies* can be used tl^t 
are well known to those skilled in the art. Useful solid matrices are also well known 
in the art Such materials are water Insoluble and include the cross-linked dextran 

25 available under the trademark SEPHADEX from Pharmacia l=ine Chemicals (Pis- 
cataway, N.J.); agarose; beads of polystyrene beads about 1 micron to about 5 mil- 
limetres in diameter available from Abbott Laboratories of North Chicago, in.; polyvi- 
nyl chloride, polystyrene, cross-finked polyacrylamkie, nitrocellulose- or nylon-based 
webs such as sheets, strips or paddles: or tubes, plates or the wells of a mlcrofttter 

30 plate such as those made from polystyrene or polyvinyichloride. 

A further diagnostic method may utilise the multivalency of an antibody 
composition of one embodiment of this Invention to cross-link llgands, thereby 
forming an aggregation of muttiple llgands and polypeptides, producing a preclpl- 
table aggregate. This embodiment is Qomparable to the well known methods of Im- 

36 mune piecipi^tion. This Embodiment compris.es the steps dt admixing a sample with 
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a composition comprising an antibody of thfs Invention to fonn a binding admixture 
under binding condrOons. followed by a separation step to Isolate the formed binding 
complexes. Typically, Isolation is accomplished by centrifugatlon or filtration to re- 
move the aggregate from the admixture. The presence of binding complexes indi- 
5 Gates the presence of the preselected llgand to be detected. 

Binding partners ana Inhibitory of polypeptides of the invention 

The surface-localisaUon of the 51 polypeptides fD wnftih this work relates makes 
them highly suitable as targets for binding partners, such as Inhibitors. Surface- 
10 located polypeptides of a pathpgenic microorganism often Interact with the host or- 
ganlsm. Thus, any type of binding partner of a surface-located polypeptide may In- 
terTere with host-pathogen interaction. Binding partners thus often antagonise the 
pathogenldMy (virulence) of a microorganisnru A binding partner may also be an in- 
hibitor of the polypeptide It bhicte. 

IS 

Thus, In a further main aspect, the Invention relates to methods for the identification 
of binding partners of the surface-located polypeptides set forth in SEiQ ID NO:1-51. 
Such methods may be biochemical or cell-based. 

20 Biochemical methods - 

in a main aspect^ the invention relates to a method for identii^g a binding partner 
of any of the polypeptides of SEQ ID NO:1-36 or a fragment thereof, comprising the 
steps of I 

a. providing any of the polypeptides of SEQ ID NO:1-36 or a fragment thereof, 
25 fa, contacting said polypeptide or fragment with a putative binding partner, and 

c. determining whether said putative binding partner Is capable of binding to said 
poi^eptide or finagmenL 

In preferred emtMsdtments of this method, the polypeptide or fragment tlier^ is 
30 provided Immobilized on a solid support, such as e.g. a column or mrcrotiter plate, 
and, after the contacting step, it Is determined whether or not the putative binding 
partner has bound to the solid support, immobilisation of the polypeptide or fragment 
thereof may be through direct binding to the solid support or through Indirect 
binding e.g. using a specific antibody. In preferred embodiments, a washing step is 
35 performed between the oonKicting step and the determination step, In order to 
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improve the spedficrty of detecfion. In further preferred embodiments, the putath/e 
binding partner Is complexed with a detectable label. The putative partner may be 
labelled before the contacting takes place. Altematively, labelling may also be 
performed after the contacting step. Furthermore, in some embodiments of this 
5 method, immobilisation may J>e performed after the polypeptide or fragment thereof 
has been bound to the binding partner. In preferred embodiments, the method Is a 
screerung method wherein the method Is repeated for a plurality of putative binding 
partners. Suitable melliuUs iu detemnilne binding an» well-known In trie art. and 
several of them have been referred to elsewhere herein. 

10 . 

In another aspect, a host-derived binding partner of a polypeptide selected from the 
group of SEQ ID NO:1-51, such as any of 3EQ ID NO:1'36 or any of SEQ ID 
NO:37-51 may be identified as foltows: purified host membranes .are 
electrophoretically separated, blotted over to a membrane and Incubated with the 

16 polypeptide of interest or ftagment thereof. Binding can then be detected using 
antibodies specific for the polypeptide of interest or fragment thereof. The host 
binding partner to whicji the polypeptide or fragment thereof has bound can 
subsequently be identifleci by eluiion from the blot and subsequent ana^is by mass 
spectrometry, or by any other technique known in the art. 

20 If the binding partner of a surface-located polypeptide of a pathogenic 

organism is a host-derived molecule, then such an Interaction between the surfece- 
located polypeptide and the host may be important for the virulence of the 
bacterium. Compounds thi^ Interfen^ with the Interac&on of the surfiace-Iocated 
polypeptide and ihe host-derived binding partner may thus be suitable for prevention 

25 or treatment of Campyiobacter Jejuni Infections. Accordingly, another method of the 
, Invention relates to a method of identifying an inhibitor of the Interaction of any of the 
sur^ce-located Campylobacter jejuni polypeptides of SEQ ID NO:1-51, such as any 
of SEQ ID NO:1-38 or any of SEQ ID NO:37*51, lAdth a host-derived binding partner 
comprising the steps of: 

30 Bs providing any of the polypeptides of SEQ ID NO:1-61p such as any of SEQ ID 
NO:1-^ or any of SEQ ID NO:37-51 , or a fragment thereof, 
b. pn^viding a .host-derived binding partner of sdd polypeptide (identified as 

described above or by any other method), 
•c. contacting said polypeptide with said host-derived binding partner In the 

35 absence of a putafive inhibitor of said interaction, 
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d. contacting said polypeptide v\rith said host-derived binding partner in the 
presence of said putative Inhibitor, 

. and 

e. detennlning whether the strength of the binding of said polypeptide to said host- 
5 derived binding partner resulting from step d. is reduced d$ compared to that 

resulting from step c. 

In some embodiments, step c. and d. may be performed in two different sample 
oompartmente: in other embodiments, step d. may be performed by adding the 
putative .inhibitor to the ilnlxture of step c. In preferred enrdsodiments, the method is 
1 0 repeated for a plurality of putative inhibitors. 

Of particular interest are binding partners that Inhibit an activity of a surface-located 
polypeptide. Such acUvi^ may be enzymatic activity, transport activity, or any type 
of olher biochemical or cellular activity^ preferably enzymatic activity. 

15 Prefeired host-derived binding partners are host polypeptides and host 

lipids. Sndlng may e.g. be detemiined as described by Szymansid and Amistrong 
(1996) Infect, fmmun. 64:3467-3474. 

In preferred embodiments of the above described biochemical methods, the 
binding between the binding partner and the surface-located polypeptide or 

20 fragment thereof has a dissociation constant or Kd less than 5 X IC^M, such as less 
than iO-^M, e.g. less flian 5 X IQr^M, such as less than KT^IM, e.g. less than 5 X 10* 
^M, such as less tiian lOr^i^d; e.g. less than 5 X lO'^M such as less than 10"^, e.g. 
less than S X 10"^^. such as less than 10"^*^, e.g. less than 5 X KT^^M, such as 
less than 1(r^*M. e.g. less than 5 X ICT^^M, such as less than Dissociation 

25 constants can e.g. be detemiined by surface plasmon resonance analysis. 



Celi"based meti^ods 

Reducing the level of a surface-located polypeptide, by del^on or disruption of Hie 
30 structural gene for it or by down-regulating gene expression (see below), may affect 
a bacterial celL The cell may' become more sensitive to eytoto)dc compounds. 
Especially for siiriace-Iocated polypeptides, a reduction of their level may affect the 
function of the cell's exterior parts, such as the outer membrane or cell wall, in 
preventing compounds of entering the cell. Thus, reduction of the level of an 
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surface-located polypeptide can make a cell more 'pemieable' for various 
compounds* I 

Thus, an aspect of the present invention relates to a method for identifying a 
5 compound with antibacterial activity against Campylobacter jejuni comprising the 
'steps of 

a. providing a sensitised ceil wlilcb has a reduced level of any of the polypeptides 
* of SEO ID rslO:1-36, and 

b. determining the sen^vity of said ceil to' a putative antibacterial compound, for 
1 0 Instance by a growth assay. 

Preferably, the method is a screening method wherein the procedure is repeated for 
a plurality of putative antibacterial compounds. Prafened putative antibacterial 
compounds are ones that do not pass through the outer membrane of a 
Campylot>acter Jejuni cell. 

FurthennorB, the invention relates to a method for Identifying a compound with 
antibacterial activity against Camp^obacter jejuni comprising the steps of 
a- prodding a sensitised cell which has a reduced level of any of the polypeptides 
of SEQ ID Na37-51, and 
20 b. detennlnlng the sensifivily erf ^id cell to a putative anta^bacterial compound, for 
Instance by a growth assay, wherein the putative antibactedal compound is not 
capable of passing through the outer membrane of-a Campylobacter jejuni cell. 
Preferabfy, the method is screening method wherein the procedure is repeated for a 
plurality of putative antibacterial compounds. 

25 

The rationale behind this approach is that a cell with a lower level of the surface- 
located polMpeptide wHl eschibit Increased sensitivity to cytotoxio compounds, 
' allowing IdenWIcation of anflbdcterial compounds with low potency that an» missed 
when using wlld-^e ceils for the assay. Compounds identified by this method will 
30 ba often need to be modifled in order to improve potency. This can* be done by 
chemical modificafion. 

Inhibition of the acti>rity of a surface-located polypeptide may affect the viabirrty (le. 
suraval. growth and/or' proliferaHon) of the bacterium. Of particular Interest Is 
35 inhibition of surface-located polypeptides that are essential for viability of 
Gampylot^cter Jejuni. Essentiality of a Campylobacter jeyuni gene may e.g. be 
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investigated as described In WO 02/077183. Inhibitors of essential surface-lDcated 
polypeptides may not need to enter the bacterial cell to be able to affect Its viability. 
Thus, generally fewer requirements are posed on the structure of an inhibitor of an 
essential surface-located target polypeptide than on an Inhibitor of an Intracellular 
5 tariget, to be effeotlve as an antibacterial agent 

Accordingly, the invention relates to a method for finding an inhibitor of any of the 
polypeptides of SEQ ID NO:1-36 comprising the sfepa nf 

a. providing two cells which differ In the level of any of the polypeptides of SEQ ID 
10 NO:1-38, 

b. detemilning the sensitivity of said cells to a putative inhibitor, for Instance tiy a 
growth assay, and 

c. detemntning whether said two cells are differently affected by the presence of 
said putative inhibitor. 

15 Preferably, the method is repeated for a plurality of putative inhibitors. Prefemed 
inhibrtors are ones that do not pass through the outer membrane of a 
Campylobacter Jejuni celf. 

Furthermore, the invention relates to a method for finding an inHbitor of any of the 
20 polypeptides of SEQ ID NO:37-51 comprising the steps of 

a. providing two cells winich differ in the level of any of the polypeptides of SEQ ID 
NO:37-51, 

b. determining the sensitivity of said cells to a putative inhibitor, for instance by a 
growth asray, wherein the putative inhibitor is not capable of passing through 

25 the outenmembrane of a Campylobacter jejuni celK and 

G. detenmlning whether said two cells are differently affected by the presence of 

said putative inhibitor. 
Preferably, the method is repealed for a pfurall^ of putative inhibitors. 

30 The rationale behind this approach is that the viability of a cell with a lower activity of 
the essential polypeptide will be more affected by an inhibitor of the polypeptide than 
the viability of the ceil with a higher level. If the two oelle are dHTerently affected, this 
is an indication that the inhibitor acts on the target or at least in the same 
biochemical patinway. 

35 
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In some embodiments of the method, the two cells with different activity of the 
polypeptide of interest are a wild-type cell (or other cell with wifd-type activity of the 
gene of Interest) and a sensitised cell with a reduced activity of the polypeptide of 
interest. In some embodiments, the different or reduced level In the sensitised cell 
5 can be a diffi&rent or reduced expression level of the gene of Interest (resulting in a 
different or reduced copy number of the polypeptide). This can be accomplished by 
putting the gene under control of a regulatable promoter or by regulatable 
expression of an aiiliseiise RNA which inhibits translation of an mRNA encoding llie 
essential polypeptide. In other embodiments, the different or reduced activity can be 
10 a different or reduced activity of the polypeptide of interest, 0.g. due to a mutation, 
such as a temperature-sensitive mutation. 

Suitable ways of generating sensitised ceUs and of using these In screening fbr 
Inhibitors' have been described In. WO 02/077183. Sensitised ceBs may be obtained 

15 by growing a condrtlonal-axprassron a Jejuni mutant strain in the presence of a - 
Gonoentnation of inducer or repressor or other conditions vAidh provide a level of a 
gene product required for bacterial viability such that the presence or absence of its 
function becomes a rate-determining step fbr viability, Regulatable promoters for 
Campylobacter Jejuni have e.g. been described in Kelana et al. (2003) J Food Prot 

20 66:1190-1197 and Dedieu et aL (2002) AppI Environ, Microbiol. 68:4209-i215. The 
sublethal expression of the target gene may be sudi that growth inhibition is at 
least about 10%, such as at least about 25%. e.g. at least about 50%. Budh as at 
least about 75%, e.g. at least 00%, such as at lo^t 95%. 

25 In another embodiment of tiie cell-based assays of the present inventionr sensitised 
cells are obtained by reduction of the level acbVity of a polypeptide lequlred fbr 
bacterial viability using a mutation, such as a temperature-sensitive mutation, in the 
polypeptide. Growing such cells at an intermediate temperature behveen the 
permissive and nestriotlve temperatures produces cells wiOx reduced acHvify of the 

30 gene product. It will be appreciated that the above method may be performed yAVh 
any mutation which reduces but does not eliminate the activity or level of the gene 
product which is required for bacterial viablWty. This approach may also be combined 
with the conditional-expression approach, in this combined approach, cells are 
created In which there is a temperature-sensitive mutation In the gene of interest 

.39 and in which this gene Is also conditionally-expressed. 



21/U 2003 18:14 FAX 30320384 ^ HOIBERG A/S PVS ©051 g^Q 

P814 DKOO 

48 

» 

When screening for Inhibitors of an essential polypeptide, growth inhibition can^be 
measured by directly comparing the amount of growth, measured by the optical 
density of the culture relative to unlnocutated growth medium. In en experimental 
5 . sample with that of a control .sample. Alternative methods for assaying* cell 
pnolifisratlon tnciude measuring green fluorescent protein (GFP) reporter construct 
emissions, various enkymatlc activity assays, and ofther methods well known in ttie 
art Other parameters used to measure viability Include e.g. colony forming units. 
The above method may be performed In solid phase, ilquM phase, a combination of 
10 the two preceding medlaj or in vh/o. Multiple compounds may be transferred to agar 
plat^ gnd simultaneously tested using automated and semi-automated equipment 

Cell-based assays of the present kivention are capable of detecting compounds 
mi exhibiting low or moderate potency against the target molecule of interest l»ecause 

15 such compounds are sutistantialiy more potent on sensitised cells than on non- 
sensltlsed celte. The eltect may be such that a test compound may be twi«> to several 
times more potent e.g. at least 10 times more- potent such as at least 20 times 
more potent e.g. at iea^ 50 times more potent such as at least 100 times more 
potent e.g. at least 1000 times more potent, or even more than 1000 times more 

20 potent when tested on the sensitised cells as compared fD non-sensitised cells. 

A mutant Campylobacter jejuni strain that overdresses a surface^ocated 
polypeptide can also t|e used to Wentify a compound that Inhlblte such a 
polypeptide* if the compound is cytotoxic, overexprc^slon of the target polypeptide 
25 can make cells more resistant Thus, the Invention also relates to a method for 
finding an inhibitor of any of the surface-located Campylobacter jejuni polypeptides 
^ of SEQ ID NO:1-«1, such as any of SEQ ID NO;1-36 or any of SEQ ID NO:37-61 

comprising the steps of 

a. providing two cells Which differ In the activity of any of the surface-locatBd 
30 Campylobacter Jejuni polypeptides of SEQ ID NO:1-61, such as any of SEQ ID 

NO:1-36 or any of SEQ ID NO:37-S1, wherein one cell contains a substantially 
wild4ype copy number of said polypeptide and Uie other cell contains higher 
than wild^type copy number of said polypeptide, 

b. detennlning the sensltMly of said cells to a putative inhibitor, for Instance by a 
35 growth assay, and I* 
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c. determining whether or not said two cells are differently affected by the presence 

of said putative fnhfbijtor. 
Overaxpression may be achieved using strong promoters or by Introducing multiple 
copies of the structural gene for a surface-located polypeptide. Strong 
5 Campylobacter Jejuni promoters have been described by Wosten et (1998) J. 
Bacterid. 160:594^99. As also overexpression of polypeptides that are not the 
celluiar target of an inhil^itor can maice cells resistance to an inhibitor/ inhibition of 
tlie Idi'yel polypeptide of Interest by a putative Inhibitor \Mil need to be verified by 
other means, such as e.g. a biochemical assay. 
10 In addition to InhibitorB of a biochemical or other celluiar activity of a 

surface-looated polypeptide, the cellular methods described above can be used to 
identify compounds that reduce the expression level of a target, and thereby its copy 
number, o.g. by Interfering with- gene regulation. 

15. In preferred embodiments of the any of the cell-based- or biochemical methods for 
finding binding partners or inhibitors, the method Is repeataed for a plurality of 
candidate compounds. > 

In a further aspect, the invention relates to the mutant Campylobacter jejuni strains 
20 used in the cell-based methods described her^n, suvh as strains in which the gene 
encoding the surface-located polypeptide Is placed under the control of a 
heterologous reguietablejpromoter, strains carrying temperature-sensitive alleles of 
Ihe surface-located polypeptides, and strains overexpressing the surface-located 
polypeptides. 

25 

Other methods of Interfering with bacterial growth by targeting surface-located 
polypeptides, such as any of the polypeptides of SEQ ID NO:l-^6 include 
suppression of gene expression using specific anttsenso molecules, sudi anCsense 
RNA or DlNlAt and using ' ribozyme molecules specific for mRIMA encodlrg the 
30 essential surfaoe-tocated polypeptides. 
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Strategy: 

Th© experimental steps In the project as foBows: Isolate surface proteins by low pH 
elution. Analyse by 2-D gels and mass spectrometiy. Clone Into E. ooB expression 
vector. Produce recombinant protein, immunise mice, challenge the Immunised mice 
with Camp^obacter jeiunf and' look for protection against disease and Intestinal 
colonisation. E. coO and Salmonella surface localisa6on te also assessed (if posHJve, 
there Is potential for use in attenuated vector strains). 



Bacterial cuKure: 

Campy/obacier;e;Un/ (C.j.) strain 0:19 (CCUG 10950). a clinical Isolate from human 
faeces was obtained from the CuHure Collecdon. University of Goieboig (CCUG) m 
Sweden. It was routinely grown on blood agar plates at 37*C In atmosphere of .10% 
IS COa, 5% Oa. 

I 

Surface proteins extraction: 

Bacteria were grown overnight on blood agar plates, harvested into 50 mM Trie 
pH7.8 and pelleted by centrifugation at 6000g for 5 minutes. The pellet was resus- 
20 pended in 0.2 M glycine pH2.2 and the bacterial suspension was gently mbced at 
room temperahire for lO.mlnulas. Bacteria were pelleted again by centrifugation at 
6000g far 5 minutes, supenteteint containing surface proteins was ooBeotBd. neu- 
tralised with NaOH and frozen at -«0»C. The sample was desalted on Ameraham 
HITrap desaifing column before 2-D gel electrophorosls. 

25 

2-D gel electrophoresis: 

Two-dimensional gel ele<Arophofesis wsms' performed either on the Ettan Dalt 2 ^ 
tem (Amei^ham Biosciences) or on the Novex NuPage system (Invitrogen) accord- 
ing to the manual provided with the gel system. 

30 In brief: Firet dimension runs wero perfornied on either 7 cm or 24 cm pre-cast IPG 
strips (pH range 3-10 or's-ll) using the Bten IPGphor isoelectric focusing system 
(Amersham Biosciences) accorting to the manufacturer's InstrocHons. Isofocuslng 
was perfonned at the following conditions: 7 cm pH 3-1 0 strips:8000 Vh, 7 cm pH 6- 
11 strip8:16000Vh. 24 cm pH 3-10 strips: 52000Vh. TTie second dimension was 

35 perfonned using pre-cast 12.5 % gels (Amersham Biosciences) at SW per gel for 15 
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min then total 170 W Ibr 4-6 hours for 24 cm strips. The 7 cm strips were ain on the 
Novex NuPage system (Invftrogen) using pre-cast 4-12% gels (Invttrbgen) at 200 
volts for' 40 minutes. Gels were silver stained according to a modified method de-* 
scribed originally by Mortz et al. (2001) Proteomlcs 1(11), 1359-1363, and spots tbr 
5 mass spec analysis were picked using the Ettan Spot Picker from Amersham ac- 
cording to the manufacturer instrucUons. 

I 

Mass Spectrometiy: 

Spedlfio protein spots were spot-picked* and placed in MilH-Q water. These gel plugs 

10 were washed jn 50mM NH4HC03 / 50% ethanol and dehydrated by incubation in 
96% ethanol. Reduction and alkylation was performed by incubating in reducing 
solution (10 mM DTT, 50 mM NH4HCO3) at sePC followed by a room temperature 
incubation in alkylation solution (55 mM Jodoacetamlde. 50 mM NH4HCO3) In the 
dari<- Two cycles of washing and dehydration were then perfomned prior to the add!- 

IS tlon of 5 ul trypsin solutton (1Z5 ng/ul Promega trypsin In 50 mM IMH1HCO3, 10% 
Aoetonitrile). Then an additional amount of sodium bicarbonate solution was added 
and the digests were incubated overnight at 37''C. Trifluoroaoetic add was added to 
the overnight digest followed by Incubation with shaking. 

Parts of the extract were used in MALDl-TOF peptide mass fingerprint 

20 analysis (Reflex IV, Bruker Daltonics, Gemiany) and the peakllst was used in data- 
base searching against a specific Campylobacter Jelunl database. The Mascot 
search pn^gram and scoring algorithm (Matrix Science, UK) was used In database 
searching. PeptUe mass tolerance was set to 60 ppm and 0.5 Da» naspec^ety. 
Se&rdn parameters were adjusted to Include oxidation of Met, the addition of Car- 

25 bamidomethyl groups to Cys, and trypsin was altowed to miss one cleavage site per 
peptide. 

The fragments given in list 1 (see below) were Identified, In total 51 differ- 
ent Campylobacter J^unl proteins were Identified using this procedure. The full- 
length sequences of these proteins are given In SEQ ID NO:1-51. Tiie proteins In 

30 the sequence listing are functionally classified according to the classification from 
the Sanger Institute. AH pniteins wivch wens predicted from genomic sequence but 
had not been characterised Ijefcre. arfd did not have any homology to previously 
characterised proteins, were classified as hypothetical by the Sanger institute. 
Those which had homology to knbwn proteins were named as the corresponding 

35 known protein with the pre-fix "probable* or "putative", depending on the degree of 
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I 

homology. Some proteins have small motifs, which did not allow to assign a precise 
blochemical/me^bolic function to them, but did allow to state the fact that they pos- 
sess of a certain feature, such as nucleotide binding motHs, membrane attachment 
sites, etc. Putative periplasmic proteins were classified as such on a similar basis ^ 
S fhey possess a short (4-6 amino acids) N-terminal motif, which may mediate trans- 
port to the periplasm. 

Biolnformatic fttudie^; 

Antigenicity index studies were performed using the default parameters determined 
10 using Lasergene sequence analysis software from the company DNAStar (Burland, 
TG (2000) Methods Mol. BioL 132:71-91). The sequences set forth in SEQ ID 
NO:S2-119 are predicted to be particularly antigenic fiiagmentsi of their correspond- 
ing full-length polypeptides. 

1 5 Cloning and expreasion In E. coll: 

Genes corresponding to the proteins of Interest were PCR amplified, operateiy 
linked to a HIs-tag, and the resulting construct vs^is doned into an E, coll expression 
vector comprising an ll^&4nduclble promoter. Resulting plasmids were trans- 
formed into E. coli Bi^1(DE3) strain and pn^tein expression was Induced with 0.S 

20 mM IPTO. Glycine eluate was prepared as above and analysed for the presence of 
the recombinant Campylobacter Jejuni protein by three independent methods: 
Coomassie staining, Western blotting with anti-his tag antibody, and mass spec 
analysis. Recombinant protein was purified from cultures Induced overnight using 
NTA-Ni agarose (Qiagen) according to the manufacturer's instructions. For elglit 

25 transfomned E. coli strains (tlie ones expressing Cj0092, Q0143c, CJ0420, CJ0715, 
Cj0772c, CjlOISc, CJ1380 and Cj1643} surface-iocalisatlon was determined out as 
descrit^ed at>ove* Ail eight* proteins were found on the cell-surface of E. coli. 

Mouse Immunfeaflon and chaflenge: 

30 MloB are immunised with recombinant protein subcufaneousiy 3 times (day 0, 14, 
28). The antibody^esponse is monitored in blood and gastrointestinal secretion 7 
days after each immunisation. On day 42, mice are challenged Intranasally with 10^ 
cfu Jejuni prepared as beiow. Mice are observed for weight loss and clinical signs 
of illness for &7 days. Several organs are analysed for jejuni infection. 

I 
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For Golonisetion studies, at appradmately 4-5 weeks post-vaccination, mice 
are challenged orally wi|h 10^ cftj C, Jejuni and fecal shedding of Campylobacter 
jejuni is monitored for 14-21 days. Animals are considered colonisation negative If 
C. Jejuni is not detected in three consecutive fecal samples. 

C. Jejuni for challenge is grown o/n on blood plates at 42°C, harvested Into 
BHI/1 %YE and dfluted to OD 0.05. 75 cnri^ flasks containing 20 ml ot BHI agar are 
seeded with 25 ml of this starter culture and grown o/n at 42°C. Bacteria are har- 
vested by contnfugatlon.l washed in PBS and finally resuspended in sterile PBS to 
the desired density. 



Results: 

Sixteen mice per antigen (SEQ ID NO:1 (Cj0092), SfiQ ID NO:8 (Cj0143c). SEQ ID 
NO:43 (Cj0420) and SEQ ID NO:46 (Cj0772c)) were immunised with Ipg, Sjig, 10^3 
or 25jpig of oonrespondlng recombinant protein (4 anirr^ls for each dose). A blood 

15 sample of 200 pJ bibod ml was drawn from the retno orbital plexus at day 7, left for 1 
hour to coagulate, centriftiged for 10 min at 3500 G. and serum was colteded. Im- 
mune response was assjsssed by performing Western t>lot analysis using purfRed 
recombinant proton and 'dilutions of above seoim samples (see figure 1). The fol- 
lowing specific antibody titres were obtained: at least 1:100 for SEQ ID NO:1, at 

20 least 1 :50 for SEQ iD NO:8. at least 1 :4 for SEQ ID NO:43 and at least 1 :50 for SEQ 
ID NO!46, In another experiment, antibody against Ci0092 (SEQ ID NO:1) from two 
animals was further diluted: 1:50. 1:60, 1:100, 1:200, 1:400. 1:800. 1:1600, 1:3200. 
and 1:6400. lOOng of purified CJ0092 antigen was ioadod on the gel, btotted and 
probed with the different dflutions of mouse anti-CJ0092 antibody. The antigen could 

25 be seen in all dllufic»ns of the antibodiee (figure 2}. 

Salmonella surface localisation studies: 

An attenuated Salmonella strain carrying the T7 polymerase gene is transfonmed 
with a plasmid suitable for expression of Campylobacter jejuni genes In this oi^an- 
30 ism. Sur^ce locaiisaflon is assayed as above. 

I • 

Immunisation with vrtiole cell vaccine: 

E, coll and/or Salmonellaistrains carrying the pnatein of Interest on fte surt^ace are 
used in immunisation stuolea. as both killed and live vaccines. 

35 



I 
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List 1: Fragments of surface-located C jejuni polypeptides 

Sequence: AnrP5 44820* 

5 AKVSKPZiNR 

DIIiKDCGIK I 

OEMKIJESMFXR 

GHOWGYGAVACGR 
10 GYYEXWAR 

IHDGSKMSGSVK 

XIE5KPXR 

LNGEBfTSPXSR 

LVCGGYPASTSGK 
15 NDAVyiGVYGXDTK 

NNQIjPPSLETIK 

NNGLPPSI.BTXRBR 

SYTIEDIiKK 
20 " TyTOALWECGtaWOR 
VEKPI/HH 

VPVIOPVKPGDPNYK ■ 



26 Sequence: Aru:P372217 ^ 

AXjFEHGTK 

ARVIiXAOiAIiTK 

XQEYFLK ; 
30 IQEYFLKY 

KXQEYFIiK 

LOFXSASDI^IPQK 

IiGFXSlAEDLNPQKAR 

Xi>7S£iPKVDXl.YSysm)eS6V2iAK 
35 NAPFDVfSK 

NAPFDVSKEiTSIiPK 

NQKDVXjK 

TH$Ii£IVD;!VFSSPDF6DIiGYXVDQK 
VDIIiYSySNDGSGWAAK 
40 VFFVTSTNVIK 
VLLMLAJLTK 

WVSSRWAGCVAVSDSDEK i 



45 



55 



Sequence; AnrPB 01075 ^ 



EGVBYFKELSK 
KLFEENCVACfiGER 
LSGDFFAK 
LFEENCVACHQER 
50 MlirFPMHPADPVR 
MPXTTTBNR 
NliSXNDVPK 
RPVQEWP13K 
YGXELXiSK 



Sequencer AnrP630851 
AXSEYIiPK 
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AZSBYLPKDTK 
AIiRDL6ZD7NSI.SBDR 
AMLNIiQSEFIR 
DGKTFYTCK 
5 DLGZDTKSLSEDH 
DLQIDTNSIjSBDRK 
DTKOFLNEYGIR 
BFDBIfPK 
EFDSLPKGDK 
10 ETAIiTM2U32UVII£FXl!lT£injSi:>R^ 

GDKVDQII1I5K 
GEYDVGWAVISNK 
GFLKTEYGXR 
15 IQNYEAOMSTNAK 
XTNXIiHDR 

KWSVTSBNGXEHVGAVR 

LTQLAGAQXjDKZOjK 
20 liVyDEE^GAPZXIiSYGNWGYVaDPSNJ&K 
QLAKDIIALAR 

QSZl!nmDSSTQE!Qn<QNX^XZDIi: 

SXEDFFBBPADNFGXEYGXTK 

TLLKQ^LNK 

TMEBIAfQSMSGIiWVQTIVTQR. 
TNILEDR 

30 TTGDTYEEIIK 

WSyrSSNGIEHVGAVR 

Sequence: AnrP666574 

35 iUTTYBXNSVEQDANGR 
DANyQTQEGGQVNLGF 

EDAXNM&X X£2VXGK 

40 FSNTLSMK 

FSYAKITEGSVK 
GXGSALQQK 

GRADTYEXKSVEQDANGK 
46 XASDXLNAXYPLK 

XXSDXJX2SR . 

MSGVSXNSIjK 

M5SVSXHSLKK 
SO RGXGSALQQR 

SGDAASDEVYKUC 

SXTVFDSTPDAAK 

.SXTVFDSTPDAAKR 

SKTBXBVXVZyyR 
55 SKra*SVST0N5GSNXQmYSBOXSX 

SSTGEGTGIiTR 

5STGEGn?GLa!R£DAZSQVU:XE2lX6K 
TBIEVXVDYR 
TGSXBXTR 



I 
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TOSXEITRTSPR 

VESKTGSIEITR ' 
VGBXCRPLSNTOSC^yTXGR 
5 VXKDTYTK 

YQAPGliSADNRR 
YTANVTIPK 

10 Sequence: AmrP758295 

ADEXSSXXK&R 

15 AlDftLVPIGRGQR 

AXNBFKANHL 

ALDSDLEHK 

JUjDSDLEEKLAK 

ATKQVSGTLR 
20 DNAKH2^I,XWDI>IiSK 

BAYPQUVFYIiHSR 

EAyP6I>VFYLHSRLLER 

BLXXGDRQTOK 

EIiQAFAQFASDUDEASR 
25 SIiQAFAQFASDIiDBASHK 

EKSLILR 

HRXBE9FDIiEnjBXHE?r6K 

FKADBXSSXXK 

aBCXEjKEGASVSC 
30 GF3UDDZAVSR 

GFXiDDXAVHEUCK 

GKALNLSS5SV&XVXLGK 

GQGVXGXYVAXGgEC 

GQBIOVHLLK i 
35 GVXNSNEXR 

GVXNANEXRFVEBK 

HATiIVyODLSK 

HALX\m>DIf&KHAVAYK 

HTOIFEQIR 
40 lENFDLNLBIBBTOK * 

XSNFDLNLSXBEa76KZXSV7aX3VAK 

ZXSVADGVAK 

IISVADGVAKVYGIiK 

IKEFEDGIYPFIEM 
45 KiOiDSDI^EBK 

KSVHEPLHTGXK 

lAKAXNBFK 

LDIiAQYR 

lilaKVPVGBALIGR 
50 NXlilTvGEmVEFSNGDK 

QPPYSPLSVEK 
QPPYSPLSVEKQWLIPAGTK! 
QSTVAQWK 
55 0T0KTTV2VVDTXXSQR 
QVSGTIiRIjDIiAQrYR 
QWLXF&GTK 
QWIiXFAGaXGFliDDXAVdR 
RPPGRBft.YPGDVrSfliHSR 



I 



21/11 2003 IS: 15 FAX 33320384 HOIBERG A/S ^ @060 QyiQ 



P814 OKOO 

57 



svhbplhtozk: 

TTVAVDTriSQR 
VPVGBALIGR 

VPVGEALXGRWMAIiOEPIDAK 
5 WNALGEPIDAK 

VVNALGEPIDAKGVIMANEy?l 



10 



AEALGAPXSVPVQEK 
AIAEKGIVPAVDPIj1>STSR 
OEHOLDVI^IDSnFR 
DPPAPESDQSTK 
15 PPPAFBOQSTKSEIFSTCIK 

ESWVLOKVMiCYGQMNBPPGZtft 

flsqpffvae7ftgspqk 
20 f5qsgsbmsai;l6R 

glkaet^lgapisvfvgek 

GVQSVIjQK 

8SGVSVPAGVGB» 
25 lALTGIiimEYFR 

IFNVTGnUXDEGEBXSFX»iaC 

IPSAVGYQPTIiASEMGK 

IiVtiEVAAHIiGISNR 

LWERAR 
30 SflWPKXZGBSHXK 

UI«DPNIXGEBHYKVAR 

SEIPETGIK 

TIAMDOTDGLVR 

XREGNDIjYNEMK 
35 VAIiCYGQMMEPPGiMl 

VCX«FGGAGVGK 

VR1?IAMDM37DQIjVR 

WAZHZ^PPAFBDQSTK ^ 
40 TOHLPEHAFYIdVat7XDEAIAK 
YISIiEDTXAGFK 

Se<juence; AnrP5a.l634 

45, DFLWSSR 

DNSNIiSDENXiKK 

DQPDVyiiYDUJTK 

EPNQAOVFMXYLMSXNSDYIR 

BQTliFYYTAYDHDKPTIiyR 
60 FSSDSGSrVFXK 

XIiSSGGMNTVASDVNVDGSK 
KSQXXMAXnrriiTYQK 
IiGVPNXFMQ]^SigSA£0fVVFt»3R 
$5 LX^VTHAFK 

ZiLVCfeSAPKDQPDVYLyDLNTR 
NGMTr»S]:«3B3VK 

NLTQliTCnrSGXDVNGaNFZGSDDSK 
imSAVSTYKrailiVYSSR 



i 



21/11 2003 18;15 FAX 33320384 HOIBERG A/S PVS ifilOOl 



Pai4DK00 

58 



QLTANGKMIiFPR 
SBQTYTUffGI/EQYPPriAHK 

SQXIMT^yn-TYQK 
5 TPYF^liR 

VGKIQSIDW 
VIVDGGLNLFPK 

YLGAQSAJjGVrR 

Sequence: AnrP57234 

DLQKLITIiMK 

15 BFWVKSPSWTYFAKR ] 

E^aLDKFLAEX^0SLNXJQXA6K 
FKQNFPK 

20 XDHXaS^DWENEUiK 

lYKXDm^SYDWEHELIJC 

IiXTLMKDK 
IiQVlKMQK 

QSTFPKLQVinMQK 
RYNIiTQXPVKHiGK 
30 SDXYFTZGX'EPBK 

TI*AKESCEAK 

VPTDKFK , 
VIFVgPNTGFPBJIAAK 
35 YNIiTQIPV?:iX,GK 

YNLTQlFVBIIiGKBPK 
YPQNEMLYK 
YPQNENLYKENLDK 



40 Set^ence? AnrP829&49 

I 

AEFXKGATGWGSGmmiVYNTK 

AYBWALK 

DTBFAQKDLVSIIK 
45 EFGSLENFK 

EFGSI*ENPKAEFXK 

EC^GSVSPYANEIiHPVK 

PYAHINWBFVAK 

HHmTVTNLN^]IJXK 
60 HHNTJYVTlJrNNI^IKDTEFAGKi 

KZiPinyCNIlPGPPXiSABTPSYHKGK 

I*EPVGTSNAATPiaKBI>K 

C>PyDTNAFGDEFIiSAEfrFSVHHGK 

Kj^AYIiEK 
55 .IIQKLBPVaTStiAATPXTEDK 

Sequence: AzirP550554 

AEFKGEXV1<R 



I 



21/11 2003 IS: 15 FAX 33320384 HOIBERG A/S PVS ©082 g/Q 

'P814 DKOO 



AWAKGVLENLATNPK 

DFGTFKEDQXPVSK 

DVKVCSNSCiOXXFPNQDNR 

EAVKIYDEVGFR * 
5 FAVMNOTVYXGLLK 

FMEFMLSPEXQK 

GErVIORSATAPySK 

GGDRDQAR 

GTHINISGIAMTK 
10 GTHmiSGIAMTKSSK 

GVXiENLATOIPK 

GVLENLATNPKGGDR 

HYNADFEIIK 

OTNADFEXIKK 
16 XASNIKEAVK 

XXAYl!iKNmiDXdK 

XI#TDSiaYEFPXR 

IliTDSiraBFPIHHDVELSQTVK 

XYDEVOFS, 

20 kxtmbfmijSPBxQk 

LSLEGSNSFiVDXFXTADlSZiSIiTEAK 

HDVELSQtVK 
KLCSLLSPVSSK 
25 NFKDV7CVGNSL0XXFPNIQI1NR 

XirYEDIiAKAEFK 
QVFAGRAK 

IULiS£j£GSNSFADXFXTADXSm«TBAK 
30 SSK£a[QZ>AAK 

TGXKVNHTQAK 

TlilASIXANDGNK 

TLLAg;XXAHDG£4KSAK 

VXaHTQAKASELZK 
35 YliEEPIFAHLR 

sequence: AnrP139712 

AAFNTFSEK 
40 AAFNTFSEiaBIERTiX 

AENVTIiBXGSK 

AFKGGKAENYVLBXGSK 

AKQLDSVKAXASVK 

AIiKSGDFAK 
45 ASVEVIiDEK 

ASVEVIiDEKLK 

DGEXXAELXIiSFKPEXK 

DtKVTFFK 

DSFX3S3SAQK 
50 EEAQKSVK 



EHIiENyBOK 
ELTQCABOmiiFK 
EIiVGEFYFEK 
55 EIiVGBPYFEKTOR 
ENKELVQEPYFEK 
EVGAAKLAGR 
ByGAAHIaaGKDAVPR 
FADALXBK 



21/11 2003 18:16 FAX 33320384 



H0IBER6 A/S 



P814 DKOD 

60 



PATPEAXK 
FATPEAIKa?K 
FDFEGFVDDK 
g PDPEGFVDDKAFBGGK i 

GIVEOETDMGMR * 
IEVNCQETjIQAIYFEAVR 
IGBEKDXK 
IPEIiDDBULK 
10 IPBLDDEMZ^KK 

IPSOMIKSEVSNUOC 
TmnKTTAKT.TTiKFKPKTK 

KLtPGBER 
15 KQGALPAVK 

LBOYEKLXPEYOTPK 

Lm>ZFXPK 

IiHHZQELK 

juobiqelkxpelddemiik 
20 lipeyotpb: 

LIiPGEEKASVBVIiOSK i 

LTPITDRT lAKIiR 
liVNDEIjKGK 
25 HTVX^ZSEK 
»DDGFRFGK 
MDGFRPGKVPVSAVIiK 
QFIPGFEDGMVQMK 

30 RFAaJPEAIK 

SAVXiSSAIiQBLKK 

SEVBOTAK 

SVKMDGFRPGK 

35 YERHLTQDABQNLFK 

VNPt>LPK 



40 



55 



Sequence : AyurP602342 



DKGMIYGIGK 

GBTNGTGVQGHAGFVIDR 

GEIKGTGVGGIblTU^FVZDEaiTEAXK 
45 GMXYOIGEC 

GMXYGIGKR 

GmTMPIiXDIiAQR. 

XDPPPETLVK 

MTPQO?RYXVXiR 
50 XSBlDPPPESnCVR 

HPgaTTTiTTLK 
SNEKLEQXIiQK 
VPSVPDy\7XiGVTWIl . 



Sequences AQrP467527 

DX'EPATPSTGSQALDK 
DXEPATPSTGSGAXiDKSK 



21/11 2003 18:16 FAX 33320384 



HOIBERG A/S 



P814 DKOO 

61 



DIFXVFNSSLStlSFMNEK 
HDFRFK 

FDBNIVX 
5 FKDIPXVFUSSLSNEFKNBK 

GVQEACOEGYLVK 

C5WIJPVVNIAK 
10 IFKQGHDK 

IIVS0VEMB»QMDGFHF2^AH. 

IPSLTBLiPQVPDYIEGIPDLR 

KHQSQEQG 

MPDENIVK 
15 QGHDKVYEGIYGVNVSK 

TDIDFGiaBK 

TOSNEMELVDFR 

VIITEFSNILIGFrVHBAKR 

VKEMMQQMGFQWBAK . 
20 WEGZYGVNVSK 

Sequences AnrF31JL344 [ 

I 

AXVDDKNALIKFK 
25 JftMSEVKDBFLK 

AVIXDAKiCFSPZiEQSrVlTK 

DKXVLGEam SVPVliHVDSK 

EFDZiFFSAZXTK 

SVtiENIjGIjNF!TJiK , 
30 EVIiHl!aajO]j£3Bi;iiJKD^ 

XTHXiSIANFK 

ZVLOBNZSVPVZiHVDSR 

KUkFBFNEFIGSSR 

lAFEFMBFlGSSK | 
36 NSDZAZVAYSliVSSHOIFK | 

THPEDKIELVPGASGK 

VAPYGVAAK 

YFSFIjEQSYVITK 

Sequence: AxirP505685 

iaiBF7;iPAVljGNHEXVQDFNZ.YK 

ALDFTAFAVLGNIIEXVQDFM&YKEIXGFK 
4S i^PKGV3U5Yl4G£C 

DFTFVCPSEI X AFDK 

DFO^FVCPSBI lAFDKR 

FPIiVADIiTK 

FPLVSWDIjTKQIAR 
50 GAWFPYPK 

GDEGMKANPX 

QXEVXGXjSOm^SBFANK 

GSFXfXitoDGTVR 

GSFIiZiDi^GTVSaiAVVNDIiFriGR 
55 GVJ^EYXiGK } 

HAVVISDLFLGR ' 

KAIJ3FTAPAVIiGNNEXVQDFNIjYK 

l^ViyEMLFaaTBBG&VCPAGMNK 



I 



21/11 2 003 18; 18 FAX 33320384 HOIBERG A/S PVS 1^065 g^Q 



P814DW)0 



NPDVLYMlKVAliRGSFLLDAlQGTVR 
tlXCEMLH 

TJIDEMLRMVDTMDFWEHGEVCPAGWNK 
5 NIGPKGAWPPYPK 
NTPVNQGGIQQVK 
NTPVNQGGIGQVKPPIiVADI*TK 
QIABNF1>VIjYAEAVAIiR 
RVQEFK 
10 YQEFKm 

15 ALTJCEEOK 
ASEPtLEK 
ASEFTIjEKAEI»GK 
PQKGVDEXIsK 

ears3:btflk 

20 EMOSVQIiOIK 
FA£TX#GDFK 

FAm>GDFKCDANC3MVK 

FDZFIiEODEK 

FX.EQDEKALTK 
26 GDAiSGllVKTPTIjR 

GP1Q2U3PEMATPAK 

GVDEILKONGVK 

ISSLPEYVSEFK 

ISSLPEYVSEFKK 
30 KLYFEPR 

NSGIiVALPK 

NSGLVALPKDQK 

SGIlSCNTCHNVGIfGGTDGISTAIGHK 
SGVNFDNIADAXl^NFBR 
35 SZjOTGTKPAIWPQLPISTEK 
TliXTPSRFDK 



Se<riienCd: AnrP7221d 

40 AGLimiSLBR 

AXTOGGQGASLPtiK 

AZiHKFXI^DK 

ALSTXHFTEt 

AMSTGKYTXR 
45 ASPLNTVIPK , 

ASPIiNTVXPKftMSTOK 

CAEQUjKYHK 

DAPGHPIjXiR 

' 50 DMBPymt . 

DMEPYYDRPBK 
DTVTFRHDPSGIiAliPTO 
DYSWPYQSTHNTGGTTMGfinR 
FSXCTCGVSGGPNPIiAEK 
55 FGCBYGAK 

FIl?DKTAEVaK 
FTOPYDFEIOTLSK 

GCTTIKPDGQDIAPCQYCAYCER 



I 



21/11 2003 IS: 16 FAX 33320384 



H0IBBR6 A/S 



P814DK00 



GHMQSTBNFNYXBDEWIEl 
HOPSGLAIiPYR 
HDPSGLALPVRX 
KALNYNFTR 
6 LLMVSNIQEQYDPK 

LTYMFTDQDR 
lirrXWPTDODRALHK 
MGAF^ spy PQEPL£N1?K 
10 MQGVKSXK 

NNYLSLDPTYK 

SSPYIPQEPLENTK 
15 SSPTPQEPLENTKZOZjX 
trCGVSGBPNfPIfASK 

orysaivTQiiiK 

20 VTGVKFVIXFR 

YOXNTOLMQDCSK 
YGIOTGIiMBTCSKDTVTtTFl 



23 Se^juence; terPfl907S0 

AHTDVGFK 
AHTDVOPKIK 

DIVLDAEIGGVAKGK 1 
30 DHHLQQDDFFX 

DMHIiQODDFFKaK 

DTjrSAVIDPDPAflABPK 

DYSAVIDFDPASAEFKK 

EKIGFSIiNGK 
36 EVTLDKAJTTOVGPK 

GKCCTGTXiTrAGVSK 

GNFKnrSAVTDPDPASAEFK 

HIiQISNVK 

HIiQISN\7KGNFK ' 
40 lASVNTENQTR 

lASVNTBNQTKTttWJLQQDDPPK 

IGFSLNGKIK 
. XKEILQISNVK 

LDVTIKIASVNTENQTO 
45 MTGTLTIAGVSK 

VLIiSSIiVAVStiliSTGtiS'AK 

Y»nwrpa?MKK 

50 secjuences 2Uur3^5$9699 

AEVXS&VSK 
AGEHGR6FAWADS\7R 
Aa?a*HVEH£lXNIiIjK 
55 AJTTEVEMNINtJWKQNANEMSra^ 
CE\7aENASIjDIiFNVFK 
DITQHSXINK 

DITQHSIINKCEVMNASrimiEHVPK 
DVAGVIjHR 



21/11 2003 18:16 FAX 33320384 HOIBERG A/S PVS ^^^'^ 

Pd14 DKOO 

64 



SXFSKSCSR I 
SMLDSSDH I . 

KRFGQNK 
5 FGQKKSFX/K 

FGSKI£3HSDXiQK 
. FQSENIiBLK 
FQSENliELKNK 

FTHIiVNBAH9fCfi7SN»VGXASSAFV^5LAK 
10 GFAWADBVR 
GFAWADEVRK 
lEKFOSESiTLELK 

INEEHEK 

XI^PHEKVHEtQMMXlAXTlIANTKDI SK 

1S mHSDIiQK 

lIIHSDIiQKLBEENK 
XSXDSNAHXMSFSBK 

XTSIjEQ2\MtBSKLK 
20 LDKXAFK 

IiNGYKBIFSK 
25 IIKXTSIiEQAAIjBSK 
m.T»KXSK 
QIADHTSCR 

QHAUBMSREQSEQVSK 
30 SFIjKXMBFHSK 
SGRQLACeTBCR 
SVDEX^NVimjXK 

SVDEITlWim-lKDVSDQTl!tt.tAL^^ 

tdij:^nviiXjTGVLK 
35 tokattbvemninxilk | 
trdvagtlhr ' 

VHENIdKiNAlTXANTKDXSK 
VH£NM^INAXa?XAlSn?EDXSKDX'^QHSXXl^K 

WliASTGKEI^ 

itO = = = =3«asa saia til » CO A «« O == -ssflLBSSSSSSSSC — — SSSS' 

Sequ^ce: AnrP852550 



DABBGRTSIiSSMBXSTIiK 
DAHFDKLPDR 

45 dexjSqyijANYK 

DEliSQYLANyKR 

EliMSELKGIC 
• GKDAHFDK 
50 KHELDDMXK 

HNELDDldXKDAEE(SR 
IiFISEtHNEljDDUCEK 
IiHESREIiKSBIiK 
. IiH VKDB X^SQlflAEngK 
55 MLHEYR 

SILHEYBBLHSELK 

TSIiSSMEXSTXiKK 



I 



2i/U 2003 18:16 FAX 39320384 



HOIBERG K/S 



Pai4 DKDO 



Secjuencft: AarP2S5677 

AGIKSGDIILK • I 
DPMDMKlQTNGBFGQIiGIWdMK 
5 DGAIiTWSPIKGTPiVDiC 

D19KNLXSQK 
EDKQEIMK 
. EEQVQKR 
10 EIIKXESWAK , 

CaATKPPDVTLTR 
GATKPPDVTXiTRBIIK 
GRIASENQEYK 

15 . GSVQQIlPIfcJKTEMiR 

GVIVGBNTFGK 

GVrVGENTFGKaSVQQIIPINK 

XASENQBYK 

XASEMQE2K2U3PK 
20. XiaDBarXiGXNLinDAVDK 

XmSAS?X<GX£ILiro&VDRUlt 

IQTNQEF6GI*GITVGBaK 

KQA.'TKFFEfVTIiTR 

XJBAZiDKIiTK 
25 UXENfi^ZLVLIt 

MMBIiILiK 

igilPGa£jLNQAXGLVm»FVI)K 
QEtlKDNK 

QHliESBLBK | 
30 QHLBaEI^XDK 

QINDDAQliKSAXOTIK 

RGVXVGENTPGK 

BIiEAIiDK 
35 SLSGIiLSNIimtlSSPLNEK 

TIQAVGVKPDIBVFPGK 

TQlTLCfXFR 

TQITIiTXFHK 

WFQSDGFSXK 
40 VS^EDGFSXKESDIiK | 

ypNVKGVXXJDLR 

yyi^pSGR 

45 soquenco: AzirP252410 

AKVNPTDGTSDXYDR 
MfKGCEGTNHGHVPFBDOtK 

CGXHVDIXEC 
50 CGXHVPDKGVPLMDESIK 

DXHEAGNSGK 

DXHEAGNSGKVSLK 

KPTRUSnXNLK 

SHinCEVEFGSEVESVK 
55 EHMlEVEPQSBVESVKNENGVFIiVSTAK 

ESVXBXFONALK 
SVLXLEK 

EVIiXLBKSHHlCQmifiQFYK 
GCBGTNHGKVS'FEDGTK 



21/11 2003 18:18 FAX 33C20384 



HOIBERG A/S 



FYS 



P814DK0O 



GCEGTiraiSHVPPEDGTKESTlOTPQNMiK 
.GIFVAGDIATK 

5 GVYECKNIIVAIGR 

JDIjlWGAGPTOXOCAVEAK 

I XNFNfANS VLGNEK 
IlYAXGQSTPIiDFLQK , 

KIDLIWOAGPTGIOaVVETUC 
t.CTOINBVEDDWCK I 
I.GIDXNEVEDDNGiCAK 
Z,NDX£ILKDXHBA(mSGK 
15 «K3KFNKPpyK 

B9GASXVTGOIDA.VK 

NIXVAXOR 
20 NXXVAXGRMKSKPXIKPQDYK 
NKEVLILBK 
SNNICQTLMQPyK 

Sequences AnrP916533 

DTIBBLVMSEVSK 

30 lAGSS-rVYPPTSPVABBYASlK 
IQLVPXiSDISKLK 
ILNDBLVK 

INAAMlDGVTPaBBSX2U3EKl • 
INAANIDGVTPSSESXADEKyEIiAR 
35 ■ XPEYKGEYK 

ISVrGPPSSSOTR I 

KEI^PLALAK 

KIUSDEtiVK 
40 KXSVYGPPSSSGTR 

LXPNPYTKWNQXl^ 

LSSFSTCK 

tiSEFETCKK 

QDGAYIPS0Bfin)]^XVSK 
45 TXROXTGAYXPSGBEgimtlVSK 

TNAPIjNXTK 

TKTAPI^XTKK 

TPIVBSLOTCGGPK 

VFCBGTTOISNASREMK 



50 



Sequrace: AxirPl26795 



AGQSBSFABXSK 
AOQSBEFAE2SSCCP: 

55 EFI1KQNX4K 

PPIIiQK23LK 
XGPDLEKSYK 
XOGELiVYSTCTFTO 
ILIiDAPCSTFAK 



21/11 2003 18:18 FAX 03320384 



H0IBER6 A/S 



^ PVS 



PB14 DKOO 



ILPSLDYCGPPIAK 
INVYCVLPDAK 
INVYCYliFnAKDK 
KINVYCYliFDAK 
5 LELIiDlDliENVEAK 
MQNIIiSSFAOEK 
MQTSIlLSSPAQBKNVCVPMmiK 

NIGNIjCPIJK 
NK3NLCPX.KPDK 

SEFlOUBLXJDimiENVJBAK 
VaXBEStiEKEFIiK 

se^enoes AnrP327756 

DAKLKXBK 

20 ' EANAIjKIEEDIAK 

SLEEERXK * 
EQIiDAANDHXVR 
EQIiIUy^ND£IVBIjZ>K 
GEEIWCPHCeR 
25 QEETVTCPHCQRIIiYK. 
IDEEIKDIBNQK 
IDOEIDSYBPK 
rDQElDSYEPKlDSXtWC 
IDSIUKXLK I 
30 lEEDIAKEQIiPAMDBIVR 
rEKINADLEK 
IKQEQNITSrBIR 
II^ENKETyK 
ILYKEQBEQN 
35 IQNNAHISEPSAK 

ITOBOTYIiSWK 1 
KEL'ESEK 
KQACYGCPMK 
LDXaZiEE9K 
40 ZiVSEI^QK 

ME9KYIiB(^VIiZjSK I 

igK3CXiEQX>VtiLSK 
OT5AVVPVKK 
45 Ql^yGCFHK . 

QEONINEIR 
QBQNINBIRVSIK 
SEMSVIrBK 

50 SGWK1?EK 
TEKEANAIfK 
TKI.VSH^SNQK 

TLKDAELK j 
TYLSWKCEEIVTCPHOOR » 

55 VLSFYEK 

VIjSFYEKIR 
VaiKSEBIEVLEK 
WAKNTAWPVK 
7l.EQi;VZiLSK 



21/11 2003 IS: 16 FAX 33320384 EOIBERG A/S PVS ifi071 g^U 



P814 DKOO 

68 



AENRAFGIYK 
5 AFGXYlOiK 

0YYTSHK 1 
PFTKDYYTSHK 

10 XGDIiLPYEK 

XNTPyPFVBVSFBIiSK 
KVSBEFfFBHNGR 
LEANQQWK 
15 IiEANQQWKK 
VKVEIiYK 
VSiaEFTEEMtSR* 
VS]e:BF7EE»GRXGDIJ.pyEK 



20 Seauencei AzirFS86&32 ^ 

AKFE(%£DSljV&BTXTK 

25 ALSEVSmC 

AliSEVSHfCLABNimC 

A<FKE2lGTIA6Z^£7VIiR 

DAELHKEEDK 

DDDVIDAEVE 
30 DEIKEIVMVGGSTR 

DETGIBLK 

DETQIDLKNDVMALiQR 
35 rmSLGNFmiEGIPPAPR 

DVLIiLDVTPIiSLGISTLGGVMTK 

EaGT:iAQIjNVIjRIllIEPTS3\2ttAYSIjDK 
BAVDAKNAADSXJHHQVBK 
40 EEXESKMK 
EFSHDHK 

EGKNTTPSWAFTDK 
SIVMVGGSTR 
EIVMVGGSTRVPIiVQBEVK 
45 EliSSANETElinJPFX'rAStASGPK 
E£;fIQKALDDLR 

EQVFSTaBDHQSAVTINVl*QG3ER 
EQVFSTJVBDNQSAVTIKVIiQGEREFSR 
FBGMII3SX>VAETXTK 
50 CTIVKDVLUjOS^XiSItGXETLGGVSSTK 
GE5KVIPNK 
GEVLVQDSAK 
GEVI»V<H3SAKR 
GMPQIEVTPDIDANGXLCPVSAK 

55 GTTXPTKK 

XXNEPTSAIOi&YGZiDK 
I INEpTSAAJAyOLDKK 
XUGIiMXNEDAAK 
XMGX<£0:3^aHD2UVK£AK 



I 



21/Xl 2003 18:17 FAX 33320384 HOIBERG A/S ^ PVS 1^072 jj^Q 



P814 DKOO 



INEWSDAQIjK 
XKEWSDAC?LKR i 

ITGSSGIiSBBEXNrSMVKDASLHK 
5 lYTPQEISAK 

KELSSAKTETEimiPFXTADASGPK 
KEQWSTAEDNQSAVTXMVLQOER 
. IitAENMYK 
IiAENM!?KK 
10 LlDPLMJfiFK 

XiXDFLA^FKDETCXDIaK 

LPYHITER 

XjPYHXTERNQACAIBIAGK 
15 MKALSEVSHK 

MSKVIGIDLGTTNSCVaVWER 

20 NDVMAIiQiaiK 
HGACAXKTAGK 
WGKC AlEIA GKIYTPQBXSj^g 

IC^PYHXa^ 
25 NWPSVV2?lFTOK 

SO^a^PSWZ^FmKGEVLVGDSAK 

QAVTWPBK 

RXHOIiMXNEDAAK 

3D SKVXGXDLGTTNSCVAVYER I 

S£iG£9FXnjEGXPPAPR 
SXiSEIjGBK 

SVNPCBWAZ6AAIQ6AVXK . 

35 TXYSXKR 

VAAADKENIQK 
VIGXDLGTTNSCVaVYER 
VXGXDLGTa^SCVAVVfiRGESK 
VXPIsIKEGK 

40 VPIiVQEBVK 
VPLVQBEVKK 

Sequence: AnrP524Q51 

45 AXXMKHYK 

AXXNEEnrarifXPAF 
AKLTRTiWK 

AIjDDVDX2a;iKSnFALGAGLNP5K 
iUiESKBLDANIiYQHKPFIiEEyNIJC 

50 AliEIiljEXIVK 
. DTIPRBDK 

SDKSrSPyVNZVWR 

ErjDAHIiyQHRPFXiBSYmiK 

ELDANLyQHKPFL&SYNLKR 

55 FKAXXNEEOK 

GSNXtXATTPVLXl^VGVySK 
GSN£XA*rVPVI.XAPVGWSKK I 
XKNIaEULK 
XVEFSXJYXIfPNR 

I 
I 



I 
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TjIEIiNKNTLK 
LKFlEbK 
NKGYELK 
29L.ENXiK£GAE 
5 NSPyVNYWVR 
NTLKTPIiDiNK 
OJKVIDEIIiR 
TPLDINKNPK 

10 VZDBXIA 



15 



20 



25 



30 



35 



40 



45 



50 



65 



Se<^ences AnrP579672 

DSVFXEDK 

EGVKXAXPMDPOCNESR 

FVfiLKPAQLPR 

IAII*ND)P'rNESR 

IKFyBUKPAOl^PR 

IKQFIIEK 

QPIIEKYUGSVLPAF 

SIiDDIKBGVK 

TPLDIIDNPK 

TPLDIIDNPKK 

VAAIHIEPMAVYSK J 

VAAIHIEPMAVYSKK 

VQHENDPK 

V6HENDPK2K 

YKSIiDDlK 

YNQSVIiPAF 



Se<3ueruee: AnrPldll93 

AVFVXKEGK 
t3l«SVTEXG2\A6K 

ELWEITEMPDIAK 
FCSTBSIKNIrSVASDFVaK 

QNSVEV63a>APR 

KVASmiGlUBVXWSMDIrPFAlKiR 

riDAFFGGSSCCGGCGCH 

LKGMSVBVGADAPK 

MSXVNFK I 

SIVUPKGNPVK 1 

TQIILSVP SLDTPVUATBAR 

TQIIliSVPSIiDTPVCATBAREFMK 

VASYNGJP^BVIWSMDIiPFAMQR 

.VAyKEliVNBITEMPDlAK 

YGVliIXJEGAIiEGIiJSR | 



I 
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Segaence: AnrP6942dd 

AKElLSEPQR 
CIHCXNHHK 

DASYSD5£fSHKXiADVYFV5YFIit)K 



SILSBFQR 
IiftiyVYFVSlfFI-NK 

16 IiYPVSLMtTOBFSKBMMSttFTF; 
MRNPFCK 

NFSNIiDEFroiGIjK 
QKNFSNLDEFyiMQIiK 
TYGTPAFWNGK | 
20 yOINPSAXNSMODLBPLVK 



Seq^exace: ;^nrP31&705 

AHSSTELK 
26 DTKVNbDLK I 

KPIIKDOJK 
tlMMQKlPEIIlK 
WIDSKEP 

SDISEVSELHTHIHK 

30 sDxaEvsEiiirrHXHKOCSK 

SGGYHIHIjLK . 
VKUJIiKPNNHK 
35 Se<3iience£ AnrP493933 

ALIiCFXiDNQIRfiR 

40 AMSVANKDAILIiHCLPAVR 
DAIXiLHCtPAYR 
DKDWXTDfrWVSMGEENEK 
DTARVXGZ^MVSFVHHR 
DVVTTDTWVSMGEENEK 

45 I>WZTOVnVSfiK3EEMBKER 

SEILSZiVKHASBtiKK 
EFEOPKIDEK 
EWNKMQXIOXlkK ' 
50 FEAJiKDK 

GEPVKDTAR 
GVSVSEEXFEK 
HADVXJ'EEAR 
HETLUEFAR 
56 HBTLIiBFARYSK 

HFLTIiHDFSK 

IKBFEGFMIDEK 

XSLGWKFEAXiK 

ZSPBXWEFJ^ 
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ISPEXWEFAHKQALXSGAK 
KHPLTLR . j 

LlrVVKALIiCFLDNQR 
5 HAFBUlXTEXiGCK 

KKHFLTLR ' | 

NBliYWK 

NYKISPEIWEPAMK 
QAIiXSGAKXSIiGyDK 
10 TIAMXPBK 

TbAMXFEKNSTR 

• VIGAMVDPVJIMR 
VIGAMVDFVMWRVNK 
15 VNKHBfJMiBPAR 

20 DMIGTKOEPK 

OEPKMVEVK » 

GVISAKtWDK 
25 XS^OYR 

KSTrwBDTyriK 

NVBYKPSK 
STIVPI/PYTXK 
30 STIVPLTYTIKDNK 
fKDMIGTK 
VFFPALLGDTDIK 
WFCfDVIAGBNK 
VVPQDVXAGEMKOVXSAK 

35 



Se^ence: Aiiz'P257B63 

Ef^ISVYBK J 

GDRXiESSSQiUm 
40 XGWIiPIiSGATAAYGQSAIjEGXK 

IPLXAPAATGDR 

LANSMQSALSNGCK 

LANSMQSALSMGDKVSIiAIIDTK 

liSKEFISVYEK 
45 HYQGVSGVlSIDQTGIJaTR 

QSNYKDZXNP 

QYKSllGGQXIiR 

SiVVlW£>QSTDYSI«GI«AK 

SI^BFXFt^PLYYSJSASXiFAR 

50 SNGGQIXR 
SVWKEXK 

VJkEnNKXFXiXAPAAVQQR 
VC7HDSFQGSSI#AK 
VXGIiXGBMVTANTIiOVSflEt 
55 VNSGDKDFR 

' VSXiAXZTSTKGDK 
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Secxuenc^t AnrP326257 

I 

AFENSFK 
AFENSFKNNGGK 
5 DFQAV6CVISXDESQNAIR 
. DPVAAYEK 
SIQUQKQNYK 

GDKLETSfiJGVNR ' , 

1 0 XHQTKDPQAVGGV3 S IDESGWAIR 

IPLXAPVASGDK 

KTPTiTAPVASCDK 

KLVINSGDK 

1»ETSNGVNR 
1S liSNQDVlKLIMDTK 

tVZNSGDK 

£SAVXZXDQ5MVTSIieXAA£( 

20 QNYKTXINP 

SLMPDFVYMPiytiPEftAHAR 
SWXKEXQNQK 

YASRVUFK 

25 

seoaence; AiirPX9fi26& 

miDGFXSK 

ElPNtiPIK 
30 BLSIIKNEK 

ESTOGXVPYK 

FGGPNGXjIOjDR 

FQGPNGLYLDIUC 

PLTHLNAPK 
35 GAIFLNDXBK 

XFKVEIjNK 

IjHLPrJMK 

QYDBLLK 

SPESIFVDK 
•40 TKOYDEX^LK 

TIjYWDIDVLR 

YOEPDGPK 

YQKPDC3PKSPBSIFVDK 
45 seqiieivse: AnrP515430 
AEVXVALK 

AGVMMYIVKPfTPQfVLK 
SKLEDVLGTGSGEGAAE 
50 TXKNTLTR 

KyEDHPXISIVTTBGGK 
ItfiDVIiOTGSGSGAAS 

IiLWDDSSTISBB. 
55 HECL&WOPSSTMR 

yEDKPXXKVn^BGGK 



1 
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Seqtuence: AzxrP385049 

AXBMIXSTIiK 
CAVCKGANADK 
5 CAVCHOAHWKVYlilNK 

10 ZiLWSALACL6VSAFAaDGM>XiFXCK 

LNIiKQIjTEEDPK 

LQVWKE^SEOK 

NAYGQGAIMK 

NAYGQQAIMKIiNIiK 
15 BNAYGQGAXMK 

VPALKTLSSAER 

VYLNKVPALK 

Sequence: AnrP470247 

20 

DSDDIKLYSSGVWQHFSNSQSIIAR 

EF PQXYFTHXOXFOAQLXU 

GLVIAPPBQTTOELVR 

UBFSVFSAIiK 
25 liEFSVFSAXiKQDALFLPNVLPR 

LTO^ISKPTSVQVPPTTSR 

LYSSGWVQHFSKTSQSIIAR 

QDAliPliPWIVLPK 

SBLVKVDDIYOTIK 
30 SNFFDFNSQEZGimrR 

TATIfSPKR 

VDDIYGYIK 

V37DXY6yXKDSDDXR 

VGDEWLUFXiVDR 
35 TXXaOMStLm 

YYPAliXmiPKVQ 

Sequences AnrP679791 

40 ANRPSPIJJDFPNDPyPK 
AyKKrQSGAL3:*r33VQK 
DGENKQASFILK 

DQyivTNNHVVDDIiDTITVNIiPQSDIEYK 

DNXGIJ!7QYE£3FXCyi'nA5XXlPCSElSGGALVDSR 
45 DRIjQIPK 

IJVWGVIiVDSVK 

DVNGVX/VDSVKEK 

EZ^PKGVOSDIiXDOXiSLR 

GFIiGVTIIiALQQDTK 
50 QFIiGWIIALQGDTKK 

GQGfilNGXGFAXPSKCMVK 

GK17SGF0EGDX.X XGVGQSBXK 

GSSAPHAGLK 

GSSADEAGIiKR 
55 GVOSDLIDGliSIiR 

QYIjVGXNSAXIiSR 

XDRGFLGVTIIiALQGDTK 

XSLSYER 

XSLSVEXUDGBESR 
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I 

KSWKTZSTSX 
KGFAO^LVLK 
KLKDLEQAIiK 
NQEGMiia*DVQK 
5 ' N56FQE6DXXXGVGQSSXK 

QASFXUK0EK 
SPZOIiKSinriGTXrBlGQK 
SWNISTSK 
10 VKTPAAGHAVIiSyHDSIK 

VNPAAGMAVL9YHDSIKDZVK. 

SequQXLce: AnrP5309X5 

15 AA.VS1*AV2UUUWX I 

AAVSTAVAAAAVKEK3VAK 

ALAPa7VQGXlSIIiEDXAA|»K 

AKLVAXVSDGSAVLGLGNXGAQASKFVMEGK 

AVFfi^LK 
'20 AYI^ILSTLEFGR 

AYNIiSa?bEFaRDWI PKPPDER 

t>IJBliAYTYTOK 

DFVXFAL2UCiIPXPEVMPEDVAR 

DRiroi,TPQK 
25 DYVXPKPPDSR 

GADVFX.6I,SAPK 

OAUn/RASIC 

2LDX)EMVi:S»AK 

KA^lSLSTXi&FGR 
30 £iSFAVI>SK 

I-BFAVDSKEK 

IiPVSDAVKK 

KOUiTPQRIiEFAVDSK 
35 MKDEKAVFESXfK 
KDCiGVBNXXLVDSK 
NIiKEEAIiK 

SCYPNQZNNVIjGFPFXFR 
TLKEVI.K 
40 VKNFDEK 

VWSGAGAAGIASAK 

Set^iuezice: AnrPlD8083 

45 AQFSniAWSVSNR , 

AQFPNAOIVSVSNEIQK * 

AVAQKStSfVXAIiGDX 

DSLITPDIiinLK 

SHLAQXDDELK 
50 EHIiAQXD&EIiKNYQVm'XLTFtoGK 

E^IWZAliGDK I 

EVFSIiYEK 

NKPAIYVFSDPBCPyCR 
NYQVNYILTFVHGK 
55 QElNflliFTK 

SliGIiSATPTXXK ' 
TGXSVAOSYBMR 
TGIgYAQggBMKK 
VGNTGFESVXVSVEZiNGQR 

I 
I 
I 



I 



21/11 2003 18:17 FAX 33320984 



HOIBBRG A/S 

I 



P814 DKOO 

I 76 



VSDAELKEVPSLVSK 

YYDANIKNYPK 

5 Secpiences AnrP9470S5 

AQXEIiQTR 
ASZLTLhhK 
ASFE!2U:.QK 
10 ASFE2^KER 

SXYCQHIC I 

15 EHTiKWT»VsiC 

lEEXiKL&NAR 

ILNSINPKTQGR 
XHLSIiSSR 
20 lULSliSSRK 

XSQVIiSKNDPK 

KAQIELQTR 

KASELOEl/liIiK 

25 VKEXYSQMK 



Sequence: AnrP407S04 i 

AEFRAFR 
30 AFRDTINVRPISfEELR 

ATLEIKENHXSLXK 
DAI.SHLKSK 
35 DLMZSDIiK 

DTXKVRFiTEEIiR 
DTINVRPNEELRIiK 

E21<!DTXHWHGVPVPPI^SGSPHDPXX«AGEER 

E!JSL7Z.8PASR 
40 EEI<FX.SPAJ3RVEVLXD2^K • 

EBSNTLFLANINUK 

EFKBZ1MSEDBHQHBGMZI6K 

EGSFVtXHGQFK3?K 

TOEFVLXNGQFKPKIK 
45 BXIMSESSHMQiMHGMSlGK | 

EKZ^UXSDIiR 

ENHIBIirK 
60 SNKXELIKGK 

PEIPQDSAGTYWXHPHPinrrApC 

FlIiVOTDGGIiIEK | 

PILVGfEEM3GI*IEKAIYK 

XAXASKFIiXNGK 
55 UUUASMFL.XNGKSYI?X»K 

IDLSSKLGWBDWIVINK 

lEVFEGDK 1 

lEVPEGDKLEILVK 

XFKPI^EEPK 
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IFKPLEEPKEPK ' 

KDAIi&HIiK 
RTIiFYTVKGXiVPAPK 

10 ia>BNAQIPZ9Nigi:iN0Dlf^ 
IiELPKiqiiK 
LESAYYDR 

LGWEDWIVIMK 
15 LUDPKOFPQGBXLK 

MMVKEESI3TLFI<ANXNIiK 

MyHCHILEHBDLGMMGNliKVK 

limiCHZLEHSDLGMM^NLEVKE 

20 NHSINHDLDTSFINFAPK 

llHSXNHDLDTSFlKPj^iaaLK . 
NXPPATIiEXK 

NIjKLLDPK 
25 QDFKGLR 

0FP00E2LK 

QVPMGI.AGAFVIK 

QVFMGLAGAFVXKaK 

SEINELKIAIiASMFI.ZNaK 
30 dHESDHPFHXHGTQFEIiXSSK 

TIiFYT!£N<3LVPAPK 

TlaPYTWCaC^VPAFKXSVFSGDK 

VEVIiXOAFK 

VEVXiXDAPKDGNPK 
35 VQKAEFR 

YUgiiRJQGAK 1 

Sei^ence: AaarP818860 

40 ASKBFMR 

ESLHLZK»BK 

GKPNLVXVNEGDDSZtK 

GKPI9LVXVNE6DDSLKNFYSVZATOPK 

45 KjQviLfitdr 

IiIiMKPLFVXnilK 
LTPXSIIGDK 

MATTTSTDNTGLLDALKPIOTK 

MGEDCNADVliFVKSPK 
50 OTVSVIAT^JPK 

N£»KESIiSLXK 

NVNYTEASK 

QSWYQQSGQGMLASXK 

SGTDNKSK 
65 TLNFIADFK 

TFVMXNDPXIXADK 

WVAVGTGA2^K 

I 
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Sequence: 2\nrF355324 

AEDXiIiVSAGFKK I 
AIiMFNIiDNEPIiKDLK 
AXsTBHFYIjDKVK 

10 DDVLWHDGVKFSADDVK 
DTLIIAVENEIAR 
FDENMSLKPDI<AK 
FDEl!3M9IiKPOL2^$«DZSK 
PSIEAFK 

16 FSIEAFKNPK 

H1FDP3IASAELK 
HjEFBIWZaaSNDPIiR 
ZNPA.YSBDHDAVINLVF56Iim 
rVKTOPK I . 

20 K0HYVBFK 

NDESNFGXIiR * 
nDBNFOIXiRSK 
HKOGNFEK 
25 SILLKXDVAFVANBFLER 

QALNyAVDKBSZVK 

TliGHHqVQFTWKnnrSHIBK 
30 TPKLXIK 

VSIiAGlLQSBPR 
VSIAGXLQSEPRK 
VVAKFA6SFDY6K 

SequencQ: AnrPlX1949 

I 

AEDQXVGIATLOHSNXTPK ^ 

AERLEDITK 
40 £K£AELLK 

IIDRIQBFK 

KLSDKPLNK 

IiSDKPLNK 

liTSVGTFSNPSLEK 
45 KflTTLGOlTK 

mtSPQSQISRPVISASmiiK 

QNPDlItXLGINAK 
SXJB3LKABR 
50 =s==is:c====:=:==========='= 

Sequences AnrP294S50 

EIJVGMEXA&VYLOPXEHEPR ! 

5S GGFGVGinnSliTFVXSfilPEK 

GCT*GVGI9SrELTF7ZSNPEKQGF6R 
GXmAAStADXR&EADXHAXiK 
GTIiMBMVaDDGPHroAWXft MEK 
<miHFX5V2^)TOPR7GANXAHE3CDK 
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HVDEETGVGK 

HVDEBTGVO]SWFSE»B*K | 
KGGPGVQNYELTFirXSNPBK * 
NTDTGAIKR . 
5 QGFGIRUVDEETQVGK 

RGTIiMPMVADDGPHXGANlAMEK 

WFBPPK 

WFEPFKVnSfK 

10 Segpience: AnrP407676 

DNMDIiKISTEVFAK 
ELQNILSAGtlDFSlUER 
15 FSDPLAGYBR 
FNLPOSKPKPK 
PQPFIR 

GSTLYFQVLRDNMDXJflfXSTEVPAK 
XGLL6TPCCEHMGX2U:iNNSSFIONK 
20 lYVNNVR 

KDnvGxwDPxaKpyxc^XK 

l7PQFI>XNDQVXSVIX^PANDIiR 

ISFQFIillQISOVXSVDGLPAiaaDIi^ 
*26 TDFSXiXPfCPHQDBBK 

TDFSIiXPTPHGDBBKIiTR 

VDPFLWl.Yt*VR 

YliAQNXDEK 

VliAQISrXDBEBQLOFNSK 
30 VLKHPMK 
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Claims 



1 . A vaccine comprising ;a phannaceuUcally-acceptable carrier and 

- a polypeptide comprising a sequence having at least 95% sequence identic 
s to any of the sequences selected from the group of surface-located 

Campytobader Jejuni polypeptides -of SEQ ID !SlO:1-51. or comprising an 
^ntigenic fragment of any of said sequences. 
- - a poiynucteotiae compnsing a sequence encoding said polypeptide, 

- an expression vector comprising a sequence encoding said polypeptide, 
10 or 

- a recombinant virus or recombinant cell comprising said polynudeotlde or 
said expression vector. 



2. The vacdne of dahn 1 , wherein the fragment comprises 6 or more consecutive 
1 5 amino adds of said sequence. 

3. The vaccine of ciaim" i or 2, wherein the fragment comprises less than 99%. 
such as less than 75%, e.g, less than 50%. such as less than 25%. e.g. less 
than 20%. such as less than 1S%. or e.g. leas than 10% of the fuB-length of said 

20 sequence. 

4. The vacdne of any of claims 1-3. wherein the ftagn»nt comprises less than 70 
consecutlvo amino add residues. e.g. less than '50, such as less than 40. e.g. 
less than 30, such as ll^ than consecutive 20 residues of said sequence. 

25 

5. The vaccine of any of dalms 1-4. wherein the fragment comprises 6 or more, 
sudi as 7 or more,|eug. 8 or more, such as 9 or more, e.g. 10 or more 
cortsecutive annino adds of eaid sequence. 

30 6. The vacdne of any of claims 1-5. wherein the fragment comprises one or more 
residues of any of the fiagmenta of SEQ ID NO:52-119. e.g. two or more 
consecutive, such as three or more consecuBve. e.g. four or more consecutive, 
such as 5 or more consecutive resides, e.g. 6 or more consecutive residues of 
any of the f>»gments of SEQ ID NO:52-1 19. 

35 
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7. The vaccine of any of the preceding claims, wherein the polypeptide has at least 
96%, e.g. at least 97^^, such ee at least 98%» e.g. at least 99%, Quch ae 100% 
sequence Identity to any of said sequences. 

5 8. The vaccine of any of dalms 1-7, wherein the polypeptide comprises SEQ ID 
N0;1 , or an antigenic f ragnfient thereof. 

y. The vaccine of any of claims 1-7, wher^n the polypeptide comprises SEQ id 
N0:2, or an antlgenlc fragment thereof. 

10 

10. The vacdne of any of claims 1-7, wherein the polypeptide comprises SEQ ID 
NO:3, or an anSgencc fragment thereof. 

11. The vaodne of any if claims 1-7, wherein the polypeptide comprises SEQ ID 
IS NO:4, or an antigenic fragment thereof. 

12. The vaccine of any of claims 1-7, wherein the polypeptide comprises SEQ ID 
NO:5, or an antigenic fragment thereof. 

20 13- The vaccine of any of claims 1-7. vi*iereln'the polypepBde comprises SEQ ID 
NO:6, or an antigenic fragment thereof. 

14. The vaccine of any of claims i-7, wherein thie polypeptide comprises SEQ ID 
IMO:7, or an antigenic|fregment thereof. 

25 

15. The vaccine of any of claims 1-7, wherein the polypepflde comprises SEQ ID 
I40:8, or an antigenic fragment thereof. 

16. The vaocSn© of any of claims 1-7, wherein the polypeptide comprises SEQ ID 
30 MO:9, or an antigenic fragment thereoT. 

17. The vaccine of any cjf claims 1-7. wherein the polypeptide comprises SEQ ID 
NO:1 0. or an antigenic fragment thereof. 
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18. The vacdn© of any of claims 1-7, wherein the polypeptide comprises SEQ ID 
NO:1 1 . or an antigenic liBgment thereof. 

19. The vaccine of any of claims 1-7. wherein the polypeptide comprises SEQ ID 
5 NO:12, or en antigenip tragment thereof. 

20. The vaccine of any «?f claims 1-7. wherein the polypeptide oomprfsee SEQ lb 
NO;1 3, or an antigenic iinagment thereof. 

10 21 . The vaccine of any <pf claims 1-7. wherein the polypeptide comprises SEQ ID 
NO:14. or an antigenic fragment thereof. 

22. Th& vaccine of any of claims 1-7, wherein the polypeptide comprises SEQ ID 
NO:1 5. or an antigenic fragment thereof. 



I 

23. The vaccine of any of dalms 1-7. wherein the polypeptide comprises SEQ ID 
NO:1 B, or an anflgenlc fragment thereof. 



24. The vaccine of any of claims 1-7, wherein the polypeptide comprtses SEQ ID 
20 NO:17, or an antigenic fragment thereof. 

25. The vaccine of any Lf dalms 1-7, wherein the polypeptide comprises SEQ ID 
NO:18, or an anUgenfc fragment thereof. 

20. The vaccine of any of claims 1-7. wherein the polypeptide comprises SEQ ID 
NO:19, or an anfigenW Itegment thereof. 



27. The vaccine of any of claims 1-7, wherein the polypepUde comprises SEQ ID 
NO:20 or an antigento fragment thereof- 

28. The vaccine of any lof claims 1-7, wherein the polypeptide comprises SEQ ID 
NO:2T. or an antigenic firagment thereof. 

29. The vaccine of any of claims 1-7. wherein the polypeptide comprises SEQ ID 
35 NO!22, or an antigenic fragment thereof . 



I 

t 
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30. The vaccine of any bf claims 1-7, wherein the polypeplide comprises SEQ ID 
NO:23, or an antigenic fragment ihereof. 

5 31. The vaccine of any of clainns 1-7, wherein the poiypeptide comprises SEQ ID 
NO:24. or an antigenic fragment thereof. 

32. The vaccine of any of claims 1-7, wherein the polypeptide comprises SEQ ID 
NO:25, or an antigenic fragment thereof. 

10 

33. The vaccine of any of claims 1-7, wherein the polypeptide comprises SEQ ID 
140:26, or an antigenic fragment thereof. 

34. The vacdne of any of claims 1-7, wherein the polypeptide comprises SEQ ID 
1 5 NO!27, or an antigenic fragment thereof. 

35. The vaccine of any of claims 1-7, wherein the polypeptide comprises SEQ ID 
NO:28, or an antigenic fragment thereof. 

20 36. The vaccine of any of claims 1-7, wherein the polypeptide, comprises SEQ ID 
NO:29, or an antigenic fragment thereof. 

37. The vaccine of any of claims 1-7, wherein the polypeptide comprises SEQ ID 
NO:30. or an antigenic fragment thereof. 

25 

38. The vaccine of any ojf claims 1-7, wherein the polypeptide comprises SEQ ID 
NO:31 , or an antigenic fragment thereof. 

39. The vaccine of any of clainns 1-7, wherein the polypeptide comprises SEQ ID 
30 NO;32, or an-antigenic fragment thereof. 

40. The vaccine of any of claims 1-7, wherein the polypeptide comprises SEQ ID 
NO:33, or an antigenic 
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41. The vaodne of any of dalrro 1-7. wherein ihe polypeptide comprises SEQ ID 
NO:34. or an anflgenic fragment thereof. 

42. The vaccine of any of claims 1-7. wherein the polypeptide comprises SEQ ID 
5 NO:35, or an antiaenle fragment ttiereof . 

i 

43. The vacdne of any of claims 1-7, wherein the polypeptide comprises SEQ ID 
NO:36. or an antigenic fragment thereof. 



10 



15 



44. The vaccine of any of claims 1-7, wherein the polypeptide comprises SEQ ID • 
NO:37, or an antigenic fragment thereof. 

45. The vaccine of any of claims 1-7. wherein the polypeptide comprises SEQ ID 
NO:38, or an antigenic firagment thereof. 

46. The vaccine of any of claims 1-7. wherein the polypeptide comprises SEQ ID 
NO:39, or an antigenic finagment ttiereof. 

47. The vaccine of any of claims 1-7. wherein the polypeptide comprises SEQ ID 
20 NO:40, or an antigenic fragment tiiereof. 

■ 48. The vacdne of any of claims 1-7, wherein ther polypeptide comprises SEQ ID 
NO:41, or an antigenic fragment thereof. 

26 49. The vacdne of any of claims 1-7. wherein the polypeptide comprises SEQ ID 
NO:42. or an antigenic fragment thereof. 

50. The vacdne of any of dalms 1-7, wherein the polypeptide comprisea SEQ ID 
NO:43, or an antigenic finagment thereof. 

30 

51. The vacdne of any of claims 1-7. wherein ttie polypeptide comprises SEQ ID 
NQ:44. or an antigenic (tagment thereof. 

52. The vaccine of any of claims 1-7, wherein the polypeptide comprises SEQ ID 
35 NO:45. or an antigenic fragment thereof. 
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53. The vaccine of etny of claims l-Tp wherein the polypeptide oomprises SEQ ID 
N0:46, or an antigenic tegment thereof. 

54. The vaccine of any of daims 1-7. wherein the polypeptide comprises SEQ ID 
NO:47, or an antigenic fragment thereof. 

5a, Tho vaccine of any of claini:» 1-7. wherafn the polypeptide comprlsea SEQ ID 
NO:48, or an antigenic fragment thereof. 



10 



56. The vaccine of any of claims 1-7» wherein the polypeptide oomprises SEQ ID 
NO:49, or an anfigenic fragment thereof, 

57. The vacdne of any of claims 1-7, wher^ the polypeptide comprises SEQ ID 
IS NO:50. or an ant^enic fiagment thereof. 

58. The vaccine of any of claims 1-7, wherein the polypeptide comprise SEQ ID 
NO:51 , or an antigenic fragment thereof. 

20 ' 59. The vaccine of any of the preceding claims, wherein the vacdne ftirther 
comprises an immunogenfc carrier, such as a canler protein, virtierein the carrier 
Is preferabty bound, covalently or non-oovalently, to said polypeptide. 

60. The vacdne of any of the preceding claims, wherein the recombinant ceil Is an 
25 attenuated or reduced-virulence Escherichia coll or Salmoneila cell. 

61 . Ttie vacdne of any of daima 1-60, wherein the recombinant cell Is alive. 

62. The vacdne of any of claims 1-60, wherein the recombinant cell (s dead. 



30 



63. The vacdne of any of the preceding claims, further comprising an adjuvant. 

64, The vacdne of any of the preceding daims. wherein the vaccine is suitable for 
systemic administratiorj. 



35 
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65. The vacdne of any of the claims 1-63, wherein the vaccine is suitable for 
intravenous, intramuscular, or subcutaneous administration. 

66. The vaccine of any of the claims 1-63, wherein the vaccine Is suitable for onal 
5 administration. 

67. The vaccine of any of the dalms 1-63. wherein the vaccine is suitable for 
intranasal administration. 

10 68. An antibody capable of specifically binding any of the polypeptides of SEQ ID 
NO: 1-36 or a fragment thereof. 

69. The antibody of daim 68, wherein the antibody furthermore is capable of 
speiciflcai^ binding anilntact Campylobacter Jejuni cell. 

15 

TOiThe antibody of any of claims 68-69. wherein the antibody is capable of 
specificaUy binding the polypeptide of SEQ ID NO:1 , or a fragment thereof. 

71. The antibody of any. of claims 68-69, wherein the anfibody is capable of 
20 specifically binding the polypeptide of SEQ ID NO:2, or a fragment thereof. 

72. The antibody of any of claims 68-69, wherein the antibody is capable of 
specifically binding the potypepfide of SEQ ID N0:3« or a fragment thereof. 

t 

25 73- The antibody of any of claims 68-69. wherein the antibody is capable of 
specifically binding thej polypeptide of SEQ ID NO:4, or a fragment thereof. 

74- The antibody pf any of claims 88-69, wherein the antibody is capable of 
specmcaHy binding the prtypepBde of SEQ ID NO:5, or a fragment thereof, 

30 

75. The antibody of any | of claims 68-69, wherein the antibody Is capable of 
specifically binding the polypeptide of SEQ ID NO:6, or a fragment thereof. 

76. The antibody of any of claims 68-69, wherein ©le antibody Is capable of 
35 speciffcaliy binding tti J polypeptide trf SEQ ID lsJO:7, or a fragment thereof. 



I 
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77. The antibody of any of claims 66-69, wherein the antibody [s capable of 
specifically binding the polypeptide of SEQ ID N0:8, or a fragment thereof. 

6 78. The antibody of any of claims 68-69, wherein the antibody Is capable of 
speclflcally binding the polypeptide of SBQ ID NO:9, or a fragment therBof. 

7Q. The antibody of any of claims 08-69, wherein the antibody Is capable of 
specmcaliy binding tfie polypeptide of SEQ ID NOrlO, or a fragment thereof. 
I 

80. The antibody of any of claims 68-69, wherein the antibody Is capable of 
• speclficaHy binding the polypapflde of SEQ ID NO:11, or a fragment thereof. . 



10 



81, The antibody of any of claims 68-69, wherein the antibody Is capable of 
15 epecKTcaJly binding tt^e polypeptide of SEQ ID NO:12/or a fragment thereof. 

82. The antibody of any of claims 68-69, wherein the antibody is capable of 
specifically binding the polypeptide of SEQ ID NO;13, or a fragment thereof. 

20 83. The antibody of any of claims 66-69. wherein the antibody Is capable of 
specifically binding the polypeptide of SEQ ID NO:14. or a fragment thereof. 

84. The antibody of any of claims 68-69, wherein the antibody Is capable of 
specfficaHy binding the polypeptide of SEQ ID NO:1 5, or a fragment thereof. 

2S I 

85. The antibody of any of claims 68-69, wherein the antibody is capable of 
specifically binding the polypeptide of SEQ ID N0:16, or a fragment thereof. 

86. The anfibody of any cf dabns 68-69. wherein the antibody is capable of 
30 specmcaliy bincflng th^^ polypeptide of SEQ ID NO:1 7. or a fragment tfiereof. 

87. The antibody of any of claims 68-69, wherein the antibody is capable of 
spedficaliy binding tb^ polypeptide of SEQ ID N0:18, or a firagment ttiereof. 

. . 1 
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88.1116 antibody of any of claims 68^. wherein tlie antibody is capable of 
specifically binding Ihe polypeptide of SEQ ID NO:1 9, or a fragment thereof. 

89. The antibody of any of claims 68^9. wherein the antibody Is capable of 
5 specifically binding tKe polypeptide of SEQ ID NO:20, or a fragment thereof. 

90. The antibody of any of claims 68-69. wherein the antibody is capable of 
specitlcaliy binding tne polypeptide of SEQ ID NOai , or a flragment thereoff. 

10 91. The antibody of ariy of claims 68-69. wherein the antibody is capable of 
specifically binding the polypeptide of SEQ ID NO:22, or a fragmant thereof. 

92, The antibody of any of claims 68-69, wherein the antibody is capable of 
specifically binding thb polypeptide of SEQ ID NO-.23. or a firagment thereof. 



15 



83, me antibody of any of claims 58-69. wherein the antibody Is capable of 
. specfflcafly binding the polypeptide of SEQ ID NO:24. or a fragment thereof. 

94. The antibody of any of claims 68-69. wherein the antibody is capable of 
20 specifically binding the polypeptide of SEQ ID NO:2S, or a firagment thereof. 

96. The antibody of any of claims 68-89, wherein the antibody Is capable of 
specifically binding the polypeptide of SEQ ID NO:28. or a firagment thereof. 

25 96. The antibody of any of claims 68-69, wherein the antibody is capable of 
specifically binding the polypeptide of SEQ ID NO:27, or a fragment thereof. 

97. The antibody of any of dalma 68^, wherein the antibody Is capable of 
spedHcaUy binding tiie polypeptide of SEQ ID NO:28, or a fragment thereof. 



30 



98. The antibody of any of claims 68-69, wherein the antibody Is capable of 
specifically binding the polypeptide of SEQ ID HO:29. or a figment thereof. 

99. The antibody of any of claims 68-69, wherein the antibody Is capable of 
35 specifically binding the polypeptide of SEQ ID NO:30. or a fragment thereof. 
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100. The antibody of any of claims 68-69. wherein the antibody Is capable of 
specifically binding the polypeptide of SEQ ID N0:31, or a fragment thereof. 

6 101. ■ The antibody olj any of claims 68-69. wherein the antibody Id capable of. 
spedfically binding tn!e polypepfide of SEQ ID NO:32, or a fiagment thereof. 

102. The antibody of any of claims 68-69, wherein the antibody la capable of 
spedflcaHy binding «ie polypeptide of SEQ ID IMO:33, or a liragmsnt thereof. 

10 

103. The antibody of any of claims 68-69, wharein the antibody is capable of 
specificaily binding the polypeptide of SEQ ID NO:54, or a finagment thereof. 

104. The antibody of any of claims 68-69. wherein the antibody is capable of 
1 5 spedfieally b&tdlng the polypeptide of SEQ ID NO:35, or a fr^ment thereof. 

105. The antibody of any of daims 68-69, wherein .the antibody is capable of 
spedflcally binding the polypeptide of SEQ ID NO:36, or a fragment thereof. 

20 1 06. An antibody capable of specifically binding any of the polypeptides of SEQ 
ID NO:37-51 and capable of spedflcally binding an intact Campylobacter jejuiti 
celL 

107. The antibody of' claim 106, wherein the antibody is capable of specifically 
25 bmding the polypeptide of SEQ ID NO:37, or a fragment thereof. 

108. The antibody of claim 106, wherein the anflbody Is capable of spedflcally 
binding the polypepfide of SEQ ID NO:38. or a ftagment thereof. 

30 109. The anfibody of'dalm 106, wherein the antfbody Is capable of specifically 
binding the polypepfide of SEQ ID NO:39, or a fragment thweof. 

110. The antibody of claim 106. wherein the antibody is capable of specifically 
. bindlr^ the polypeptide of SEQ ID NO:40, or a fragment thereof. 

35 
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111. The antibody of claim 106, wherein the antibody is capable of specffically 
binding the polypepfide of SEQ ID N0:41, or a fragment thereof. 

112. The antibody of claim 106, wherein the antibody is capable of specifically 
5 binding the polypeptide of SEQ ID NO:42. or a fragment thereof. 

113. The antibody of claim 106, wherein the antibody Is capable of specifically 
binding the polypeptide of SEQ ID no:43. or a fragment thereof. 

10 114. The antibody of claim 106, wherein the antibody Is capable of specifically 
binding the polypeptide of SEQ ID NO:44. or a fragment thereof. 

115. The antibody of claim 106, wherein the antibody is capable of specifically 
binding the polypeptide of SEQ ID NO:45, or a fragment thereof. . 

15 

116- The antibody of claim 108, wherein the antibody is capable of specifically 
binding the polypeptide of SEQ ID NO:46, or a fragment thereof. 

117. The antibody of claim 106. wherein the antibody Is capable of specifically 
20 binding the polypeptide of SEQ ID NO:47, or a fragment thereof. 

118. The antibody of dalm 106, wherein the antibody Is capable of specifically 
binding the polypeptide of SEQ ID N0:48, or a flfagment thereof. 

26 119. The antibody of dalm 106, wherein tiie antibody is capable of specifically 
binding the polypeptide of SEQ ID NO:50. or a fragment thereof. 

120. The antibody of claim 106» wherein the antibody Is capable of ^edflcally 
binding tiie polypeptldi of SEQ ID NO:51, or a fragment tiToreof- 



30 



35 



121 . The antibody of ^ny of dalms 68 to 120, wherein ttie antibody is polyclonal. 

122, The antibody of any of claims 68 to 120. wherein the antibody Is 
monoclonal. 

! 

I 

I 
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123. The antibody of claim 121 or 122. wherein the antibody is a human or 
humanised antibody^ 

124. The antibody of claim 1 23. wherein the antibody is a human antibody. 

5 

125* The antibody of any of claims 68-124, wherein the antibody is a binding 
fragment of an antibody. 

1 

126. The antibody of any of claims 68*^1 25, wherein the antibody has a 
10 dissociation constant or Kd less than 5 X 10'^M, such as less than 10'^IVi. e.g. 

leas than 5 X KT^M. Jsuch as less than 10'^M, e.g. less than 5 X 10**M» such as 
less ttian lO^M, e.g. jess than 5 X lO^M, such as less than ICr^M, e.g. less than 
5 X 10-^^M, such as less than KT^^M. e.g. less than 5 X KT^^M. such as less 
than lO^^M, e.g. less than 5 X 10'^^, such as less than IQr^^, e.g. less tiian 5 
15 X lO^^^M, such as less than lO'^^IVl. e.g. less than 5 X 1(r"'*M. such as less than 

10r^*M. e.g. less thanjSX lO'^'^M. or less than lO'^^M. 

127. A phamiaceutical composition comprising a pharmaceutically-accoptable 
carrier and 

20 - an isolated polypeptide which comprises any of the sequences of SEQ ID 

NO:1-36, or compHses a fragment or variant of any of said sequences, 

- an Isolated polynucleotide comprising a sequence encoding said 
polypeptide, 

- an expression vector comprising a sequence encoding said polypepttder 
25 or 

- a recombinant virus or recornbinant cell comprising said polynucleotide or 
said expression vector. 

128. A pharmaceutical composition oompridng an antibody as defined in any of 
30 claims 68-126 and a pharmaceuticdily-aocepfable carrier. 

129- A fragment of any of the polypeptides of SEQ ID NO:1-S1, wherein the 
fragment is antigenic. 

35 1 30. The fragment of daim 1 29, wherein the fragment Is surface-exposed. 



! 
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131. The fragment of claim 129 or 130, wherein the fragment is capable of 
Inducing antibodies that can specifically bind an intact Campylobacter jejuni cell. 

132. The fragment of any of claims 129-131 , wherein the fragment comprises 
one or more residue^ of any of the fragments of SEQ ID NO:52-1 19, e.g. two or 
more consecutive, such as three or more consecutive, e.g. four or more 
consecutive, such ac 6 or more consecutive lesldes. e.g. 6 or more consecutive 
residues of any of the fragments of SEQ ID NO:52-1 1 9. 

133. An isolated polynucleotide comprising a sequence encoding tlie anUgenIc 
fragment of any of claims 129-132, wherein said polynudeotlde does not 
comprise a sequence encoding the fulMength polypopfide of any of SEQ ID 
NO:1-51. 

134. An expression vector suitable for DMA vaccination comprising a sequence 
encoding a polypeptide which comprised any of the sequences of SEQ ID NO:1- 
51, or compn'ses a fragment or variant of any of said sequences. 

20 135. An expression vector comprising a polynucleotide sequence encoding a 
polypeptide which cqmprlses' any of the sequences of SEQ ID NO:1-36. or 
comprises an antigenic fragment or variant of any of said sequences, said 
polynucleotide sequence being under the control of a promoter that directs 
expression of the sequence in Escherichia QOi\ or Salmonella. 

25 . , ' 

136. A recombinant oeH transformed or transfected with a polynucleotide 
comprising a sequence encoding a polypeptide, said polypeptide comprising any 
of the sequences of SEQ ID NO:1«*36. or comprising an antigenic fragment or 
variant of any of said sequences. 

30 

137. The recombinant cell of claim 136, wherein the recombinant host cell is an 
Escherichia coll or Salmonella celL 

138. The recombinant cell of claim 136 or 137, wherein- reoomtHnant the cell is 
35 an attenuated or reduced-Mrulence ceH. 
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139, A reoombmanl attenuated or reduced-vinulence Escherichia coir or 
Salmonella cell transformed or transfected with a polynucleotide comprising a 
sequence encoding a polypeptide, said polypeptide comprising any of the 
sequences of SEQ ID NO/37-51, or comprising ani antigenic fragment or variant 
of any of ealt| sequences. ; 

140, A composftion comprieing a ocinier and any orje or more of 

- an antibody as defined In any of claims 68-126, | 

- a fragment as defined In any of claims 129-1 32,; 

- a polynucleotide as defined in claim 133, j 

an expnssslon vector as defined In daim 134 or il35» 

- a recombinant oell^ defined In any of claims 136-1 38, 

- . an EschertcWa cdH or Salmonella cell as defined' in daim 139, 

141, Any one of the following 

- a polypeptide which comprises any of the sequ^ces of SEQ ID NO:1-51, or 
comprises a fragment or variant of any of said selquences, 

a poIynucleotKfe comprising a sequence encoding said polypeptide, 

- an expndssion vector comprislr^ a sequence encoding said polypepSde. 

- a recombinant viius or recombinant ceD comprising said polynucleotide or 
said expression vector, i 

- an antibody capable of specificdily binding said polypeptide, 
or 

- a composition as di^flned in claim 140» 
for use as a medicament. 

1 

14Z Use Of I 

- a polypeptide which comprises any of the sequences of SEQ ID N0:1-51. or 
comprises a fragment or variant of any of said sequences, 

- a polynucleotide comprising a sequence encoding jsald polypeptide, 

- an expression vector comprising a sequence encoblng sard polypeptide. 

- a recombinant virus or recombinant cell comprising said polynucleotide or 
said mpression vedtor. 
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- a composition as defined In claim 140, 

for the preparation of a medicament for the immunisation of an animal or human 
being against Campylobacter Jejuni infections. 

S 143. The use of daim 142, wherein the inrimunisation induces a protective 
Immune response* 

144. The use of claim i42 or 143, wherein the medicament Is a medicament 
suitable for parenteral, intravenous, intramuscular, subcutaneous, oral or 

1 0 intranasal administration. 

145. Use of an antibody as defined in any of claims 68-126, fbr the manufacture 
of a medicament for the treatment or prevention of Campylobacter jejuni 
infectiond in an mimal or human being. 

16 

146. The use of any of daims 142-145, wherein the animal is a. chicken, duck, 
turkey, cower pig. 

147. The use of any of dalms 142-145, wherein the human being is in an at-risk 
20 population, such as| the population of immunocompromised patients, the 

population of chiklren up to 4 years dd, the populatton of persons in 
industrialised nations or the population of naive or semi-Immune Iraveii&fs to the 
developing world. 

25 148. A method for raising specific antibodies to a polypeptide of any of SEQ ID 
NO:1-36 in an (non4iuman) animal comprising the steps of 

a. providing 

" a polypeptide comprising any of the sequences of SEQ ID NO:1-a6, .or 
comprising a fragment or variant thereof, 
30 - a polynucleotide comprising a sequence encoding said polypeptide, 

- an expression vector comprising a sequence encoding said polypeptide, 
or 

- a recombinant cell as defined in any of claims 1 36-1 38, 

b. introducing a composition comprising said polypeptide, polynudeo^e, vector or 
35 recombinant ceil into said animal, 
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c. raising antibodies in said animal, and 

d. isolating and optionally purifying the antibodies. 

149. A method far raising specific antit>odie$ to a polypeptide of any of SEQ ID 
5 NO:37-51 in an (noivhuman) animal wherein the antibodies are capable of 

.specifically binding an intact Campylobacter Jejuni cell, the method comprising 
the steps of \ 

a. providing 

- a polypeptide comprising any of the sequences of SEQ ID NO:37-51, or 
1 0 comprising a fragment or variant thereof, 

- a polynucleotide (iomprising a sequence encoding said polypeptide, 

- an expression vector comprising a sequence encoding said polypeptide, 
or 

' a recombinant Escherichia ooH or ^Imonella ceil as defined in daim 139, 
15 b. introducing a composition connprising said polypeptide, polynucleotide, vector or 
recombinant cell into said animal, 

c. raising antibodies In said animal, 

d. isolating and optionally purifying the antibodies, and 

e. selecting antibodies capable of specificaliy binding an Intact Campylobacter 
20 Jejuni ceiL 

150, The method of claim 148 or 149, wherdn the raising of antibodies is done 
In e transgenic animal which can produce human antibodies. 

25 1 51 * A method for detec^ng Campylobacter Jejuni comprising the steps of 
a« providing a biological sample, 

b. contacting said samplie with an Indicator moiety capable of specifically binding 
any of the polypeptides of SEQ ID NOrl -36, and 

a detennlning whether a signal has been generated by the indicator moiety. 

30 

152. The method of claim 151, wherein the Indicator moiety furttiermore is 
capable of speciflcaily binding intact Campylobacter Jejuni ceils. 

153. A method for detecting Campylobacter jejuni comprising the steps of 
35 a. providing a blologicai sample. 
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b. contacting said sample with an Indicator moiety capable of specifically binding 
any of the polypeptides of SEQ ID NO:37'-5l, wherein the Indicator moiety 
furtheimore is capaijle of spectfloafly binding intact Campylobacter jejuni cells, 
and 

5 0. detenrnlning whether a signal has been generated by the indicator moiety. 

< 

154. The method of any of claims 151-153, wherein said indicator moiety does 
not pase through tho outer membrane of a Campyfobactei Jejuni cell. 



10 



156. The method of any of claims 151-154. wherein said indicator moiety Is or 
comprises an antibody, sucsh as an antibody as defined in any of claims 6&-126. 



1 56. A method for identil^ng a binding partner of any of the polypeptide of SEQ 
ID NO:1-36 or a fragment thereof, comprising the steps of 
15 a. providing any of tiie polypeptides of SEQ ID NO:1 -36 or a fragment thereof, 
b- contacting said polypeptide or fragment with a putative binding partner, and 
c. detemnlning whether said putative binding partner is capable of binding to said 
polypeptide or ftagment 

20 157. The method of daim 156, wherein the putative tiinding partn^- !s a host- 
derived molecule. 

158. The method of any of claims 156-1 57/ wher^n said mettiod is repeated for 
a piurali^ of putative binding partners. 

25 

159. A method fbr Identifying a compound wltti antibacterial activity against 
Campylobacter ie|uni comprising die steps of. 

a. providing a sensfflsed cell which has a reduced level of any of the polypeptides 
of SEQ ID NO:1-36. aijld 
30 b- determining the sensitivity of said cell to a putative antlbactenal compound, for 
« instance by a growtii assay. 

160. The method of clatm 159, wherein said method is repeated for a plurality of 
putative antibacterial impounds. 

35 . ' ' 
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161. The method of any of claim 159 or 160, wherein the putative antibacterial 
compound does not pass through the outer membrane of a Campylobacter jejuni 
cell. 

1 

5 162. A method for tdenfrfying a compound with antabacter^j activtty against 
Campylobacter jejuni comprising the steps of 

a. providing a sensitised celt which has a reduced level of any of tiie polypeptides 
of SEQ ID NO:37-51, and 

b. detenmjnlng the sensitivity of said ceil to a putative antibacterial compound, for 
10 Instance by a growth assay, wherein the putativ© antibacterial compound is not 

capable of passing through the outer-membrane of a Campyiobacter jejuni cell. 

163. Tiie method of daim 162, wherein said method Is repeated for a piurafify ctf 
putative antibacterial conripounds. 

' 15 

164. A method for finding an inhibitor of any of the polypeptides of SEQ ID 
NO: 1-36 comprising the steps of* 

a. providing two cells wl^lch differ in the level of any of the polypeptides of SEQ ID 
NO:1-36. I 

20 b. detemnlning the sensltlvtly of said ceBs to a putative inhibitor, for Ir^tanoe by a 
growth assay, and i 
a detemmrning whether said two cells are dPerently affected by the pnesenoe of 
said putative Inhibitor' 

25 165, The method of claim 164, wherein the two cells differ in the copy number of 
said polypeptide. 

166. The method of claim 164. wherein the two cells differ in the activity of said 
polypeptide. 

30 

167. The method of any of claims 164-166, wherein said method is repeated for 
a plurality of putative Inhibitors. 

168. The method of any of claims 164-167, vi*iereln ttie putative binding partner 
35 does not pass through 'the oufeer membnane of a Campylobacter jejuni cell. 
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169, A method for finding an inhrbftor of any of the polypeptides of SEQ ID 
NO:37-51 comprising the steps of 

a. providing two cells which differ In the level of any of the polypeptides of SEQ ID 
5 NO:37-S1, 

b. determining the sensftlvlty of said cells to a putative inhibitor, for Instance by a 
growth assay, wherein ttie putative Inhibitor is not capable of passing through 
the outer mombrane of a Campylubacter Jejuni ceil, and 

o. detemiinlng whether said two cells are differently affected by the presence of 
10 said putath^ Inhibitor. 

1 70. The method of Jaim 169, wher^n the two ceDs differ in the copy number of 
said polypeptide. 

15 171. The method of claim 169, wherein the two ceUs differ hi the activity of daid 
polypeptide. 

172. The method of any of claims 169-171, whenein said method is repeated for 
a piuraiHy of putative inhibitors. 

20 
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Patent- Ojgi 
Varemaerkestyretsen 

Figure 2 2 j nov. 2003 

Modtaget 



Titration of Antibody against Ci0092 fS8EO ID NO;l'>. 

lOOng of purified Cj0092 antigen was loaded on the gel, blotted and probed with di£t^reixt dilations 
of mouse anti C;j0092 Antibody. 

DUutions ate &>m left to ri^ (for tvra individual aidmals): 1:S0, 1:S0, 1:100, 1:200, 1:400, 1:800, 
1:1600, 1:3200, 1:6400 

Lane 1: Maxker proteins MW in kD: 97. 64, 51, 39. 28, 19, 14, 
The antigen can be seen in all dilutions of tfae antibodies. 
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2 1 NOV. 2003 
Modtaget 



SEQ ID NO:l 
AGE83 Cj0092 

>AnrP630BSl (MC_002163) putative periplaamic protein icampylobacter jejxinil 

MKKCLPIGaLVMMLLYAjQQSQPVEITQQDIWroK^ 

OKPPYTCKSTVAVOTTDPOFaOM^ 

KQDKVDQIXJMKLTQIAGAQIDKaLKDIiGIDTNaLSBDHKK^^ 

QRRGBTOVGVVAVISNKTRQIiAKDMAljRRQSAira 

SYGNWGWADPSNAKKTNIIiEDRAIOSTa^ 

TQEQTQNITOIIDKVNSiaKMAfiQiaRGIRiajKKMS™^ 

ATKI^TSAKICSdSXQRSSiaWNSMEXDF 

5EQ IP N0i2 

ACE 5 GjOOOS J ^ 

?»AnrP544820 (iyc_002163> putative molybdenum contaiiiiiig oxi<ioretaiiccase 

MKQOTQ^^RDFLKNXGLGIiFGISVtSNPSPB 
yALDSDPTKPENFFVRimQLPPSLBTIKERIiHKi^ 

GGNQRSEVIPSTK]GTQWGYGAVACQimTGVIiLKDII.KDCOIKMDAVYIG^^ 
ISKALQDETLIAWAYEQKDIPLVHGYPIilOiVCGGVPASTSGKWLVKIfiVRM^ 
KPGDFWYKGEMKIIBSMPXI^VI0CMl«eTGSE3Cm«KOTE^ 
KPLXirRtAWQKWSMISIPTKQYVBIWARAIDBQGNSQPM>^ 

SBQ ID KrO:3 
ACS 2 9 Cj0029 

>A»rP372ai7 (NC_002163) cytoplasmic L-aeparaginaee [Campylobacter jojunil 

MKKMCflRIAIIiGTGGTIAQPIDSTIATTQYAAGAroiBVIilKAVPQiro 

WJoRLftKKIAKJjFABGIDtSVVITHGTO 

IiVVNKEAKNKHVMVAnroKIIiBAROVVKraSM^^ 

VSKLTSLPKWDlBysySNDaS(3V3kAKttPBro 

VlV3CVAV5DSDEKLGFX9ABDXr1»PQKARVXi£MXiAJ^ 

SEQ IP liirC>;4 
ACE 37 CjOOa? 

>AnxP501075 (NC 002163} putative cytochrome c [Catqp ylob acter jejuni] 
MKKMILXiXjGXiCriSLSLSAKSVSDYKVGEELfiDKBGVByPKBIiSIM 



NCrVACHGBRGl-GVKl<miSJV20GSGHliYPSI.IiIVPBGOT^^ 
IAArvWTGFVKMPlTTTBNRAfilJ>TJ^6KSPSri» 

SEQ ID K0:5 

ACE 84 Cj0093 , , * w ^ 

>AnrP666574 (NC_0021.63) putative periplaaotic protein [Catr5*ylobactar jejunij 

MKIIKILPIiQIiFDSLSIjNAKVITTTSTKSSTQBGTGliTRBI^^ 

TOlfrSGSWIQDNYSBQlSKATKGRJayrYEXlffSVBOMHGKYTAB^ 

FD$TPX)AAia^<3XGSAIjQQKXISDLLQSRKFNVIJDM 

LIiFSISGLBGKQKTSOTiTGKSKTBIBVrTOYKVlAiPATRQIKPSSr^ 

RIAGDXLMAIYPIiKVASVBNiraVIFSQSIiNQGDVYECFALQKVIKDTY^ 

KFSYAKITEGSVKVGDICRPIiSNTGSGNGYTXGHDMreQTQEGGaVNliQP 
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SEQ ID N0:6 
ACE 98 Cj0107 

5»AnrP732169 (NC 002163) ATP syttthase PI sector bfeta eutounit [Campylobaater 
jejuni] 

MQGPISQVIiOPVVDVDMGPYIiPOINEAIVVNFESEOKiaiiaiVIiE^^ 
ABAliGAPISVPVG5:K>n:iGRIFNrVTGDLroEC3EEXSFDK^^ 

PYAKGGKVGLFGGAQVGKTVI I MBL iHIIS/AFKHSGy SWAGVGBRTREGNDLYNEMKBSITVIJ)KVAIiCyG 

Q^mEPPGARlmIAIlTGLTMAEVFW?EMGIlDVIa4FI 

KFQBRITSTKKGSITSVQAVYVPADDLTDPAPATVFAHLDATr^^ 

NIIGBEJlXKVARQVQSVI.QKYroiiQr>IIAILGMDBIiSEEDKLVVERA^^ 

yX5LEDTXAGFKGXLBaKy^liHl:>PBNAFY^^ 

QBQ ZD 7 
ACE 103 Cj 0X3.2 

>An3rP5ll634 (NC 002163) perlplafimic protein (CMpylobaccer jejuni] 
MiacIVAlPIjVFIiGSLi?ABDPVIDVVNSGVVIiPiaiV3aD» 
ATBTSOTlFBVTLWKHGOTIifllaMVKlXCAGOSPKSBQ!^ 
HKILIARNSSSKKSQI IMAI^VTI.VyQKVIVDGGUniFPKHCaaKBQ'riiFYn?^ 

SDRZiG^fPMTtCFfVQPIiNSNSAEQVVra 
GXNLPPRFdSDGGSrVFZKSXiGAQSAXrGVXRVia^^ 

SBQ ID NO^d 
ACB 134 Cj0143 

>AnrPS7234 (MC_002l€3) periplasmic solute binding protein Cor ABC transport 
system [Campylobacter jejuni] 

MKKSlLPILSLGXPYTFTQManiEQEQOTSSWLVBVSIAPQM 

KPSTMKKLBKSDiypTIGLBFBKWTDKFKQNFPKLQVINMQK^ 

HTWLDPILVQrMAliNXVI>TJ:iIQKYPQNBOTjYKBlILD^ 

FAKRTOLTQlPVBlLGICEPKSKDIiQKIiITIJ«KDKOTiK^ 

WBSTSXiLKTADAFBHNIi 

SEQ ID WO: 9 
ACE 1S9 Cj01$S 

»AnrPS29849 (NC_002163) superoxide diemUtaee (Fe) [Canipylobacter jejiml] 
MFBIiWajPYDTNAFCTPLSAETPSYKHGlOEffiirr^^ 

YlinmPyPDCIKPSTGCGCGG5CQSIDANIiQAALBiaEPGSI.BNFKABJ?lRGATGWG 
I*BPVG*rSKAATP ITBDKVPLIiVVIJVWBHAYYVIfflRllARPAYIiEKFyAHINTiffi 
FYAXOBtiRPVK 

SBQ ZD NO^IQ 
ACB 1B3 Cj 0193c 

>AnrP139712 {NC_003ie3) trigger factor (peptiAyl-^proiyl cie /trans isoniorase, 

cbaperone) [Can^lobacter jejuni] 

MEVKAKQLOSVNATASVKJPSCailKSBVBNl^^ 

JPKS2WNSAIiQBIiKKEBKBr»TOBPXPBK3e^ 

BiaCDBritiKRFATPBMK3CKiU\liKEro POFBDGMVGMK 
ZGBEKDIKVTFPKSVGAAHLAGKDAVFKVKIfiEIQBI^ 

KSmKbBKLVjmBX^VSKFmi^ KBKYQEKRDS 

FKEBAQKSVKIVrFIIDBriAKLRKIBVOTQBIiIQAiyPEAra^ 

IjFNDXFXPKI'BKSKKVSKKBKEDIC 



I 

I 



2 
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SEQ ID NO; 11 
JVCB 259 Cj 0285c 

>AnrP4ei7527 (NC^002163) chemotaxis protein [Campylobacter jejuni] 

MFDENXVKTGSNEMBLVDFRIFKQCamKVyBGIVGVNVSKVRBIIM 

IPVVWLAKWMQITEPESTMLKPRVXlTEPSNILIGFlVHBAK3tIRR 

GVTRIENDBVl;l4lIJ>LBSVVEDIiQiyAPKTOIDFGKIEKPTGTAL 

Aia>QVEaiNiajE£liSQiyGESI<13D7XiKXrsrSDVEMPQMDG)?HFA^ 

£KGVQBA.GGEGyXiVEFNA$DFS7!lBIAXVXKKH0SQEQG 

SEQ ID NO: 12 

ACS 332 Gjoase 

>AnrP6ai04l (NC_002163) putative cytochrome C55X peroxidase [Can^jylobacter 
MK^^K8LlJ3CASIlVAFSSliHaASLII»EAKNSQIlV^ 

RLSKSGxxsc£rrcHmrGXiGGroGi5TAX0Eaan?i^ 

QimP:^4AV3?AiCLAVBKISfiLPEVraEFKKXVGK8GVl^ 
KEBQKGIilOjFIDKGCVTVCimOVl^Gn^ 

GAlWNLKDAIKBMGSVQIsGIKimKBAKSIET^XSLlXSTKPA^ 

SBQ ID lilO:12 > 
ACE 419 Cj 04480 

>AnrP569fi8fi (svc_002163) putative MCP-type signal transdueeioa protein 
rcampylobact 

MFGSKIiraSBLQIOjEBElSKNLTHKIEKraSsa^^ 
QGD^IIlE2mI£CAEVISSy^KXSZfAE^IDSIJliIHIW 
KDVSDQTNliIiAIiNAAIEli«\RAGEHGRGPAVVM 
BKI g IDSNMIMSFSBKFTHLVNEAHS'tWSiXAVGIM 

TSCRLGKWZiASTGKBRPGGfiTKSFIiKINEPHBKV^ ISKDITQHSIIHKCSEVaBNAeL 

SEQ ID N0i3.4 
ACE 420 Cj0449c 

>AnrP852S50 fNC_002163) Hypothetical protein Cj0449c [Catnpylobacter jejimil 

MI.«SYI^XiMSHLKGl£ABPDiaPOHHNSI«DDMIKD^ 

K 

SEQ ID K0;X5 
ACE 461 CjOSXl 

>AnrP255677 (NC_0021€3) putative secreted protease Icampylobacter jejuni] 

MMBIiILKTKHFFAGIiAGFATTFILCLFLTSHLQAKVDQKEEQ^ 

SDLVDKSI^SGLIiSmiDAHSSPIJSIBBaDFimMKlCPra^ 

GDlIIjKINDBATMIMtNDAVDKMRGKPKTQITr.TIFRKGATCTPDVT^ 

YIjRVWroKNVV3JV2^KBIiKKyPN\na3VILDL 

KADPKHKX5HASIiVVI.VNGGSAfiASBXVSGAbQDIiE^ 

YXiPSGRTXQAVGVKPDXmjnPPQKVimSEI^SlKBSSXiKQRIJS 

QI2Q>DAQI>KSAIDTIKX£i]aXKQOQ 

ACE 528 Cj0559 

>AnrP2S2410 <HTC_0021«a) oxidoreductase [CainpyloJ>acter jejuni] 

MKKIDLXVVGAGPTGIGCAVBAKIiKNKEVIiIIiBI^^ 

DGTKBSTlETFQNAIiKBENIEVEPGSEVBSVKNBNGVTLVSTAKGVYEC^ 

VEIiKLQIDINBVBDDNOKaVKVNPmGTfiDIVDRX XVAIGGSTPLDPriQKCQIinmDiaSVPIiMDBinCQSSV 
ZCGXPVAODXATKZirGASXVTGiaimAVKXXiSVXi 
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SEQ ir> lIO = 17 
ACB 582 CjOfilB 

5»AnrPS16533 (NC_002163) possible periplasraic phosphate hxnding protein 
I Campy 1 obac 

MKKIIjSLSVTSIiAl.CGALNAVDLKIAGSSTUYPPTSFVAEEyASIKin?K^ 

DISNMRPMKX.SBt»KTCKKAGVTDIVGMMJG^DGIVIiAQNlC^ 

PyTNWNQINKNIiPMEUCISVYGPPSSSGTRDTIEEIiVMSXJVSKKlPBYKGEYl^ 

VSKLTXPKDAPGIFGYSFXiVSNSDKI^IAANICC^PaEESIJUDBKyEIi^ 

X^S£)DLAKSGGEZ»SK:XC^VPLSZ}DKXiKASQKHVBD}UaL£^ 

SEQ NO: IB 
ACB 605 Cj0636 

>Axaz'P12C795 <Kre^000l65> WOLX\NOP2\Qim fiamily protein iCatnpylobactei.- jejutti] 

MQNIXiSSPAQEIO^CVF^^LKTSlEBLBKBPIiKOMtiKFKKIN^ 

QNYSSYLCMJlJliBVKAGQSVLDMCAAPQGKSIl^LAl^ 

KIKDGKWIGCOiCPIiKFDKIDIinAPCSTFAKXGFDLEKSYKBira 

CTFTKEH£mEVIENAIiK5BFKX.EZ*Xi&IDL£HVBAK^^ 

BEQ ID NO: 19 
ACE 667 Cj0706 

i>AiirPaa77S6 {NC_0021€3) hypothetical protein Cj07a6 [Canipylobacter jejuni] 

SA2aKDIi6XKSGVVKTfiKSaUlAIiKZ6^^ 

yLSWKOSBZVTCFHCGRIZiYKEOBBOer 

SEQ ID NO; 20 
ACB 676 Cj071S 

>AnrP68429& {MfC_002163) transthyxetin-Xike periplaamic protein [Cainpylobaeter 

jeju 

MFSIKKTLLIIiASVPMPIiSAraYQXiSTHVIjDIT3GQPAPKVKVELYm 
IiLPVSKAEliTOAFClYKIiKFBTKDYYTSHKINTFYPPVBVSFBM 

SEQ ID NOt21 
ME 731 Cj0779 

>AnrP191193 (NC_002163) probable thiol peroxidase [Campylobacter jajtmil 
MS I VWFKQWPVKLKSNS VSVQMMa>SCVOT.I^^ 

ASYNGABVXWSMDIiPFAMGSFC$TSGIEinjSVASDFVAKEFGEKVGVLXNHGAIiEGLLA£^^ 
VAYKBLVNEZTBMPDIAKIJ^APFGGSSCGGGCGCH 

SEQ ID HO: 22 
ACE BSa Cj0909 

>AnrP3ia70S (IJC_002163) putative periplaBinlc protein tcampylobacfcer jejuni] 

MKKII»XiLGALFAVmiTOVNDIEVKNAFVISOTPgHAi^ 

JHKDGKHMS^KniPEXXIKMBtSSTELKSGGYaiMLEJa^ 

SEQ ZD ^0:23 
ACK 937 Cj 0994c 

>2mrP49393a <lffC^002X63) ornithine carbamoyltransf i&raso [Campylobacter jejuni] 

IiaCHFIiTIiIU^FSKBKZtSliViam 

DLQLSlWSfiPVlOTTMlVIGAMVDFVMMRVN^ 

MQMfGlAKVAFIGDSlSnmCNSWljlTAAlX/SPBIBIAMPI^^ 

IiKDKl)WITDTWVSMGBEKnBKBRiaKBFBGFMIDBiai^^ 

IFBBARXniIiyVVXAIiZ*CPX«OKrQRGRS 
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SfiQ ZD NO: 24 

liCB 941 cjo^sec 

:?AnrP979073 (NC_002163) putative periplasraio protein [Carapylobactar jejuni] 
MKBClLVBVXiSeCLIJ^ALSAVSFKEDSLKISFBGyRTiapMlCTKGEPKNVBYKFSK^ 



ASC transport system 



SEO ID NO! 25 
ACE 961 CjlOiac 

3>AnrP257e63 (NC_002163> b a: cached- chain amino-aoid 
periplasmic binding protein [Catnpylobacter jejuni) 
MKKSLILASILSLSLSAABVKlGVVLPLSGATAAYGQSALEtSIKtiA^ 
r»ESSaGM\imLVSQDSCVZOI.IOBMVTANTLQVMIlVAB»WKlPLIAPAAa^ 
SSIiAKYVFSKIiWYKSAVIVVDQSTDYSLGLAKAPETO 
EFlFLPLYYSBASLFARQSKIjAOIilJIPMGS/ADGVraQTFISEiRGI^ 
5VYEKAX6TKBVPNF$AMOADAYFVnijNANNAC\m2injTSKC^^ 
VWKBIKNQKQNyKDIlNP 



SHQ ID NO: 26 
ACE 9^2 Cjj 1019c 

>AnrP32 6257 (NC_002163) l^rancHed- chain amino^acid ABC transport system 
periplaamia binding protsin icaitqpylobaotar jejuni] 

DiaiBTSNGVimiXAT!DKV]jGXXGEArn»KrirX<^ 

QODKFATYVSIODXiGtiXIilAVIZZDQSNVsrSLGZjaRAFE^ 

NPDFVyHPrVHPEAAIiZASlQARQZGFDKLLVA0DGV!Q^^ 

FVAAVEKVlOGTKEIiPAFSAMGJU^AYFVHIJaAf^ 

RSWXKEXQKfQKQNYKrZZOT 



putative periplasmic ATP/OT?- binding protein 



SEQ ID 

ACE Cj 1041c 

>AnrF1962£8 (NC_D02l63 ) 
[Cati^ylobacter jejuni] 
MKKYVLSIiALLGSlinGASELKyQEFDGPKSPESimJKSrYVrVSN^ 
JJEYIO^LaSI/NAPKGMMEIGKTLYVVDIDVXiRGroiiKTKECEIFm 
GLIIiECVDBKTKQYBELLKIiDXAKFGGPKGLYIiBRK^ 
KESYDGrV«yKDGXiX.VSSWGNN£NGyZY2ilIiDNVKS^^ 
IjNK 



SEQ ID H0i2B 
ACE 1094 CjllS3 

>AnrP3a5D49 (NC_0021S3) putative periplasmic cytodirome C [Campylobacter jejuni] 

MKK^LVVSALiACLGVSAFAADGATZ«FKKCAVGSG2lMm 

YGQGAXMia,NLKGX*TB6DFKAXBAHXETZ.K 



SEQ ID NO; 29 
ACB 1155 Cj 1214c 

>AnrP470247 (KfC_002163) hypothetical protein Cjl214C [cantpylobacter jejuni] 

MPKTIVCB'IjAIiOT-SLFAVGPDIfKPIKSEIiVKVDDXYGYIKDSnDIKLYSSC^^ 

DlCK3irGLAKXiEFSVFSAI>KQDALPl4PSVI»PKVGDBVV^ 

X]E^QLIRTATXiSPKRSDFRQPCDD3aAV^ 

GYKSNFFDFNSQBXCKYYRYYDAIiXNLPKVQ 
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SBQ ID NO:30 
ACE 1227 Cjl2B7c 

>AnrP5309i5 (NC_002163) malate oxidoreduotase [Campylobacter jejuni] 

l«JOT.KE)SAIiKymGGKlDIVPSKPMATBTOLaLAySPGVMPC^ 

VLGLGOTGAQASKPVMEQKACLFKKPANVNAVDXBINVHSIBEIW 

IEA7UjQDI*G1SVMHDDQHGTAIISTAGIi>Q«^ 

VDSKQVISIOiRmLtrPQKIjEFAVDSKBKTLKEVLKaAiyv^ 

PBVMPEDVARLRKDAIVGTGRSDYPMQISINVLQPPPII^ 

DAVKKAYKIiSTLEPGRDYVI PKPFDERVKAAVSTAVAftAAVKDQVAKVKNPDBKAYPESI»K 

SEQ ID WO: 31 
ACE 1320 Cjl380 

s*AnrP1000©a (NC 003X63) pubafcxYc pcaciplciDmic profcclxi [Ganipylobacccv :j©juilX3 

MKEOiSLILVCSASIiFAASNSBISDFySKSIKAQPPWATVSVSl^ 

PTKDSLITPDLIDXiKTQISyMBYEMKKPQEiyRBlJFTK^^ 

YCREHlJVQIlDlDELKNyQVlira'IIjTPVHGKSAPEKBAI^ 

AEXiXlSVF€IiYEK3rRSL6IiSATP!Z«X2K 

SEQ ID KO:32 
ACB 1431 Cdl496c 

>AiirP947055 (isyc_002l63) putative periplasmic protein [Campylobacter jejuna.1 

HIKKPX&LWXSSVVFGABQDCBOV&BlUEUCAQXSLQrZSBPDEAiaLQSX^ 
BVIOOTiAKIBELKliBMARLVEBQQKIIi^ 



SSQ ID NO:33 

ACB 1449 CjlSlS , , *. ^ 

>AiirP4075Q4 {MC_002163) putative periplasmic oxidoxieductase CCampylolaacter 

jej-uni] 

MmRNFLKFNALTIjASMGVAYANPMro 

PLIiKNESKEKNIFRATLBIKEmiEIilKGKBOTiFYTYNGL 

HGVpVPPDQDGSPHDPXIAGEBRIYRPElPQDBAQTSfWYOT 

LKEKDLMISDliRIiDENAQIPNNinaroWLNQIiBGBPVl^INeQ^ 

GAKFILVGCTGQIiIEKAIYKEBLPLSPASRVBVLIDAPKrKSNFKL^ 



SKLGWEDW I VtKTKSKMDHPPHIHGXQPELISSKiaKSK^^JICRBP^ 
SJyiyHCHIljEHEDLGMMQNIiBVKB 

S3b:Q id NO; 34 
ACE 146d Cjl540 

>AiirP8188S0 (NC_002163) putative periplaflwic protein ECatn£»ylobacter jejuni] 

MKKI Xe JUALAIiADSASAaBIiKMATTTSTDNTOLLDALCT^ 
IiFVliSPKAEKEFMKKGFGVDRTPVMVroFIIIADKSIASCT 
NKBKEIiWKKTljGtSVPEKQSWYQQSGQGril^IKIABEKKCVILTDK^ 
LKNPYSVlATNPKHCKNVIiYTBASKPlKWVTrSDKTI^ 

SEQ ID NOi35 

ACE 1584 Cjl659 . , .. 

>AnrP294550 (NC_002163) periplasmic protein pl9 [Can^ylobacter jejunxj 
MIKKVLSWAAAAVISTOTiPACSBVPlGDPKBXiW 
ia!5NPWGFPEaFWMPyLTiaiVEC.KimiTGAlKRGT^ 
ISNPEKQGFGRHVDBSTOVQKICTPFKVnDYKFKrEGTPK 



I 



I 

■ 
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SEQ ID NO:3^ 
ACE 1569 Cjl643 

>AnrP407 676 (NC_002163) putafciva periplasmic protein. [Campylobacter jejuni J 

MKKILIICMLPTIiSPeiBRPKFBDFIiAGYERKKASMia^ 

PIOTliYLWTDPSIjlPTVMCDBBKLTE^iroWGlWDKSra 

E>lMGIiaNWrsSFXGNRYLKHFMKm>VYWGDIGVD5V^ 

I;RKIlKffiKlI.FnX)ROBTIlYPQVIlImN^^5IiNISTEVPW© 

GGDGKFQFPIRLTK 

SEQ ID NO:37 
ACE 96 Cj0105 

s.Azix-P'TOOS^D tNC_002XG3) ATP ayntUaase Fl rftjuLui. iilylict stiljuxilL [Campy lulidicLfisr 
jejuni 

VGrsaLGKGEGXiKEGASVJOiLKiaiLKVTVQEMjIGR^^ 

SVHEPLHTOlKAIDAIiVPIGRGQREIiXlQDHQTGCTWAVPTIISQRM 

RLSEHGAMBOTIVVNAGASDPAAIiQYlAPyTG\^ 

PGHSAYPCroVFYIfHSBIiIiBRASKIjNDEXiGiAOSXiT^ 

SGIRPAlWaLgvSI&VGC]UM3£KI^TKQIVSGT^^ 

KQPPySPIiSVBKOVVIiXFAOTnKGFIJQDZAVSRIKBFECkGI^ 

KAXNEFKZUIHL 

fiEQ Xn I90:3d 
ACS 165 Cj0175 

>AnrP550554 (NC_002ie3) pucatlve iron-uptake ABC transport syetem periplasmic 
iron 

MIoaFFMFLTAVSFIiGASEX^YSAIIHYXIADPEXXKKFSEBrK^ 
IPITADieimOTAiaiLaiil.SPVeSK^BEPTPAnriRDKDim^t'M 
lAKZVBFKGBrmRgATAPyeiKTliXiAdXXAIIDGlTKBAK^ 
VMNTyYIQliLIOTSKNPKDVBVCmeLQI XFPNQDNRGTHI^ 

ILTDSNYEFPll^VBIiSQTVKDPQTFKBJ^IPVSKlABNIKfiAVKIYDBVGE^ 

SEQ ID NO:39 
ACE 257 Cj 02 83c 

5»AarPeoa342 CWC_002163) chemotaxis protein [Campylobacter jejuni! 
MSlTEKl^BQIIiQKQQTQMAGPDTOORBDDIIQLVGFWGDEEyAI^ 
VFISMRGlTVMPI.mijAORt^KXiOSSKMTPQTO 
TLVKDEO^NIYGZGKBDEenXTIIiKVHaiiliKI^ 

SEQ ID i;rO:40 
ACE 277 Cj 0303c 

>AzLrP3 11344 (»rc_002i.63) putative ooiyiKlate -binding lipoprotein [Can^lobaeter 

jejuni! 

MKKFVVFPGILLFVSCIiNAQNtt.SIPVAS5ASKAMSEVKDEFLB^^ 

DLPPS ADTKYAKJU: VtDt)KNALIKPK\m7IiGOTJUjYaiJ3FNIjriOG6^^ lANPKVAJPYG 

VAAKEVtENtiGIJSrEIiLKDKX^nL^^ 

QSYVlTKYAimiCKZiAPEPNEFIGSSKZVKEXFKKYGFSTP 

SEQ ID NOs4X 
ACS 308 Cj0334 

>AnrP5056B5 (NC_002163) allcyl hydroperoxide reductase [Campylobacter jejuni] 

MIVTKiOljDFTAPAvEGNHElVODEPrii^^ 

ZGZSffl>EIBFSHFAnK2!n7PVXJ(^GXGQVKFPIiVADL 

NDLPIi(^lDEMLimVDTMI«FTNEHGBVCPAGnHKOD 
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5EQ ID NO;42 
ACS 3B8 Cj 04:15 



>Anrl?*7fi21& <MC 002X62) putative oxidoreductase subunit ECa«Q?yXobactex jejunil 
MABVLKKraVVTVGAGWTGGIVAAEIiTKAGimnCiSLfiRG^ 
VTPRHDPSQIiAIjP^RKKGSFIjLSNnfiIVGGA<3VK^ 
TYKDMBPYyDBFBKrOWSQBPNPriABKMGAFRSSPYPQBPIiBN^^ 
KQGYTOTDGQDIAPCQYCyWCSRFGCByGiaCAS^^ 
FVDTRTMKEYIQPADrVVIiTSYMENNAKI^^ 

PMGSG?aOTTSPDFNGDNFDHSKBKFLHQAMIYflVQIjGTMIQSAPIjPAG^ 
TVGGQGASIjPH2CNNyi-aia3PT«a>ATOMPm 
IiKDYSWPYQSTHIiPrGGTTMaATOETSVVlilTYL^ 



GXIiKYKKSGSCSItA 
SEQ ID NO: 43 

ACS 393 Cj0420 . . 

>AnrP490750 (NC_002a63) putative pariplasinic protein [Catnpylobacter Dejixni] 

MKKVLLSSLVAVSIiLSTGLPAKErSTEI^ 
VAKQKIK3K8KIQPSIiMaKIKRSDFKFATSTOTITajSn»IM^ 

5EQ IP XT0;44 
ACS 711 C j 0759 

>ArxjrlPSS6S32 (NC 0021S3) heat shock protein dnaK lCa^y^<^^^°H^^^^ii 

MSKVn:GXDIiGTT:NSC?AWBROESKVIPNKEGKI^ 

RIMGIMINBiaUaCEAKNRLPYHITESRNGACM^ 

VPAYFimAQRKATKEAGTIAGIiWVI.RIItTO^ 

TADASGPKHLVKKXiT^ftAKPEGMIDSLVAETIT^^ 
FNKDimcaVOTDSWAIGAAlQGAVlKGDVK^ 
STAEDMQSAVTl^TVIiQGEREPSraNKSIiGNFS^ 
™TifTrr«R«nT.6ftReTMWMV5mAEI^^ 




SEQ ID £lO:45 
AGE 733 Cj 0771c? 

>AnxP52405l (HC_002163) putative periplaemia protein ^^^^^^'='5^1^^^^^'' 




C-YCffi«]?Pl.BBYNIJCKOaKrbIATTP^ 
pyVNYVVVMBGKHSBRTKVIDBaXJRSPKPKAIIK^^ 

8BQ ID S!lO£4€ 
^VCS 724 G j 0 7 73 C 

>AiirP579672 (NG 002163) putative periplasmio protein ^^^^wylotoacter jejuni) 
MKIKSLPlASII-TIiSikMSyAIiBTITVAATPV^^ 



KKlGIaVKPKXlKAIiICrPIiDIIDOTKKIKFV^^ 
SPYANILVVRVIGHBimPKIKALIQAIiQSDKIKQP^ 

SEQ ID NO:47 

tSr56L?92"(MC^002163) putative protein bisulphide iBomerase [CanKrlobacter 
PKI.YPVSLMNGKPSKEMNEI.PTFAQYKDEQNGB©ASYSDS 
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SHQ ID NOi^B 

ACE lOeo C3IIIBC 11-1. • • 4^ 

>AnrPS15430 (NC 0 02163) chemotaxxB jfegulacory proteix^ [Gampylobacter jeDimij 
MKLI.VVDDSSTMRRIXKOTMRL<^DVLEJ^QVE^ 
BKKYEDMPIIMVTTEGOK«^lTALKAGVlilNYIVKPFTPQVX.K^ 

SBQ ID l^Ot^B 

JSrPS797S^ WC°002163) serine protease (protease DO) t^CaTnpylotoacter jejunil 

LDDFFroPV?KQFroFDFSQRKQKOTKBVVSSLGSGVIISKDGYl\^^ 

ENPIQTDASINPQMSGGALVDSRGVJUVOJuliaAXJjSKU<KJM 
GVTIIJiI.QGDTKKAyla^fiBQMiITDVQKOSSADB»^ 
SLSYEraGENKQASFII-KGBKeWPKfiVQSDBIDTO 
SGFQEOfilllQVGQSBIIOiJliKDIiBQALKQVMK^ 

SEQ ID DTOiSO 

iAJrP355324^^Uc:_^02i63) putative peptide ABC-traneport eystrem peripaaemic 

WDISKDGliVyDIPXrRDDVLVraDGVKPSiUDDVKFSIEAFKNP!^ 

KPYPAFI^DJ^SIGMLPKHi.LBNBmOTSSraQNPlGTOt'yKFVKM 

IKHIPDPSIJ^MLKNQKIDAALIDVSSAiTIFKmEI^GlIiRBKSM 

YAVDKBS I VKMIiIim>yAFVMfflPI»BRSWAKSKlIPKZYK^ 

BIWAMSNDPI.RVSIAGII^SEFRKIGVV$)KWAKPAGSroySK7D5F^^^ 

SALOTBGWNFGHyxmKKTOIALQKAIElBrrSl^ 

KTRTLGHHGVGPTWNVYfiWSK 

SEQ ID 13"0:51 

tto.Plll9S9''1SJ^D02163) putative haemin uptake system periplasmic toaemin-bindiiifl 

KFKKLmKPIiiSrKSAIYLySSJJPli^^ 
GINAKNBnUMTRJUa^ 

Fragments of AnrP630a51 (Cj0092) 

SBQ ID KrOt52; TQQDINTQKnEMSnASTKDITPKSIBDFFEttPAD 

SBQ ID MO : 54- RIATSraQHYBMKlSMAKETO 

SEQ ID NO? 55-- Qt»K3ajKDIiGIDraSI.SBDRK»»IiKQBFIJS^^ 

SBQ ID NO 5 56: TrVTTQHaQETOVGVVAVISNKTRQlAKD 

SEQ ID NO s 57 5 AISEXIiPIDDTKSFLNEYOIHliVYDBai 

SBQ ID NO: SB: PPS3bU\KKTHXIjEDRAKBT 

SBQ ID NOi59: IiSIiKDERTTGDTySBIX 

SBQ ID NOs^O; VNDSSTQBQTQNnK' 

SEQ ID NOs€l£ TXiKKHSirTSENQ 

SBQ ID NO:62t ysYESIiANTOBJUjNSKSmT^ 
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Pragmenta of AiirPS7234 (CjOl4ijc) 

3EQ ID WO; 63: IFYTPTQAKMLEQEQNTeSNIiVSVS 

SBQ ID NO: 64: IiPPNSNEHKPEFKPSTMKKl.EKSDiyF 

SBQ ID NO 2 65: LBPBKVFTDKPKQlsrFPKliQVaNMQ 

QKQ XU lSJ0z66i IQTHDTHBHSHEHBHHGKGHFDFKTWI^ 

SBO ID NO; 67: DTrilQKYPQMBHLYKBKUJK 

SEQ ID NO:6S: SKX^^KXiKZORS 

SEQ ID NO 1^9 t YPAKRYNIi 

SBQ ID WO: 70: GKBPKSKDLQK 

SEQ ID NO; 71; LMKDKNLK 

SEQ ID NO 1 72: QNGFpCNAAieniAKECX)AKiyK 

SEQ ID NQf73: OHLBYDWENBIiLKIADAF 

Fragments of AnrP4907S0 <cj0420) 

SBQ ID N0s74: P2Uam:iiDKAH:iDVGFKIKEX>QZ 

SBQ XD NOs75; VKGNFKDYSAVIDFD£>ASABFKKI:jDVTZ 

SEQ ID NO 1 76: SVtlTfilMrQTKPNHLQQDDFF 

SEQ ID NOs77: DFFEUUEQKYSDMTFOaa 

SEQ ID N0t78! rPSTKiCiarEKIDNEKSKMT 

SEQ ID NO « 79 s GVZVIOSKDaKEKIGF 

SBQ ID NOsSOs LNSKXKRSDFKFATS 

SEQ ID NOtai: BVEmXmK 

Fragment 0 of AnrP6e429d (Cj0715) 

SBQ ID NO s 82 I IiSATEYQ^STaV 

6SQ ID NO 1 63 s ITSQQPAPKVlWglf YK 

SEQ ID NO: 84: XiSftNQQNKKVrSBBFTBENGRIG 

SSQ ID NO:8S: I«IiPYEKABimA70 

SBQ ID NO: 86 I KPFTRDVYMlXKlHTP 

SBQ ID NO: 87: SFEIiSKDQKOYBVPX * 

SEQ XD NO^eSs FGYS^ryRGS 

Fragments of AiirP575673 (Cj 0772c) 

SBQ ID NO sad: XltBQVKFPLEKQGYKLEIKBFTDY 

SEQ XD NO: 90: GEADANFFQHTPYItEEFNXNKGX 

SEQ ID NO 1 91: AVYSKKYKflLDDIKE 

SEQ ID NO s das IPNDPTNSSEAL 

SEQ ID MOt93! KCLVKFKDKALKTPIJ>IXDNPKKIia?VEIOTAQ3tiPXUV^ 

SBQ ID NO: 94; ANLNPAKDSVFIBDKBSPYAN 

SBQ ID NO: 95: GKBNDPKIKAIilQAIiQSDKIKQPIIBICYN 

FragmetitB of AnrP2578S2 (Cj 1018c) 

SBQ ID NO:9S5 NGDKVSIAIIDTKODKCiESSSGANPLVSQDK 

SBQ ID NO: 97: VAEDNKXPLIAPAATGDRIiLDKKIYSSRVC 

SBQ ID NOr9er YVFSKIJraCSAVIVVDQSTDYSX»Gj:.AKRFEKQyKSNGGQ 

SSQ ID NO; 99; NSGDKDFIUlIVAQVKSr^PSglFIiPIyYYSIgA SIiFA RQSlCrA 

SBQ ID NO: 100: GYIFTDSFDABINPTTKLSKBPISVYEKJlKGTKBVPMPaAMO 

SEQ ID NO: 101: VNEKZHQTKNYQGVS 

SEQ ID NO £102$ QTCTATRSVVVKBXKHQRQHYKOIIN 

Fragments of AszPloeoeS (Cjl380) 

SEQ ZD NO s 103: BXiNGQKaENIIiFTK 

SEQ XD NO: 104: SYAQEYEMKKFQEAItENFXKNiaCAVAQKETH 

SEQ XD NO; 105; VXIUCiGDKNKPAJ 

SEQ ID NO: 106 7 HIAQXDDBX.8NYQV 

SEQ ZD NO: 107: YKEAKECAKNDlBaBKXAX 

SEQ ID NO s 10 8 s liNKYYDANXKt^PKVBDlffiZiKBfWdXiYBKXESIi 
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Pragmenta of AiirP407676 (Cjl643) 

SBQ ID NO: 109: GIBRPKPEDFLAGYERNKASMIiM 

SEQ ID NO: 110: IiKQPNAKt.MKXVKYDPFIi 

SEQ ID NO: 111 I PTPMQDEEKXTRNDWVG1WDP»3CPY1 

SEQ ID NO J 112 I AONIDESCDQI/DPNSK 

SBO ID NO:113t GNRYIiKHFMKXNDVY 

SKQ ID »0:114i WRBNKrYVNNVRKKPOFIi 

SEQ ID NO: 115: PAlTDLRKZiNSK 

SEQ ID NO: 116; DRGSTLYFQVIJRDIW©LN 

SEQ ID NO: 117: AKDLSKFNIiPDSKPKPKX 

SEQ ID «rO:lie: TKXDPKSKVISNAO 

5EQ ID NO: 119 I IiIBRKSTKLPIiSNFN 
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